





I} 











Onks 


ek 


i] 





- 


Ps er 
on 
fr - 


sy OFS 


i 
if J 


i} 


NOV 2) 




































" 
UBLISHING () 


F 





Zz 
FFICE No. 32 PINE STREET=5 





= 





DEVOTED 0 THE INTERESTS OF ILLUMINATION, HEATING, MECHANICAL, CHEMICAL AND GENERAL SCIENCE. 








VOLUME LXXI.- No. Ziel 
Whole No. 1,276. ‘ 


NEW YORK, MONDAY, NOVEMBER 20, 1899. 


{os PER ANNUM, 
IN ADVANCE. 















.M. CALLENDER & CO., Proprietors. CC. E. SANDERSON, Manager. 
HOMAS J. CUNNINGHAM and ELBERT P. CALLENDER, Editors. 











ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 


AS SECOND-CLASS MATTER. 












Published on each Monday of the year, at No. 32 Pine Street, New York. 


ollections are invariably made directly from this office for subscriptions, 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 

erms of Subscription, Including Postage.—For the United States 

and Canada, $3 per annum. European countries, $5 (£1—25 francs). 

All payments to be made in advance. Single copies, 10 cents. 
orrespondence.—Wishing to make this Journat a gazette of intelligent 

discussion to those of our readers who may wish to gain or give information 

on the subjects to which its columns are devoted, correspondence is :9:icited 

for publication from all who make the study of those subjects a pleasure or 

a profession. 

Remittances should be made either by post office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 

he American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Journat. Newsdealers will send orders to them. 

Books.— We will forward by express, at publisher’s lowest rates, any book—sci- 
entific or otherwise to any address in the United States or Canada. We 
would suggest to our patrons that to avoid the risk and expense consequent 
on sending us the money (we do not send books ©. 0.D.), that orders for 
books be sent us through the Purchasing Department of the American Ex- 
press Company. 

J [he Public Lighting Tables of the American Meter Company will be 

found in the page advertisement of that Company. 











CYUNTENTS. 
4nd Asterisk (*) denotes an illustrated article. 
DrFIc1aL Notices — 


in Cost of Proceedings, Western Gas Association, to Non-Members.... 805 
cen Respecting the Balance of Subscriptions, Recent and Latest Meeting, 
American Gas Light Association...............cccccscccecccveesccveccecescese 805 
= DITORIALS 
BricGigg HMMs sgnsiaetasate tsi dikisens clin socetcashadghasdbibehs. sueese ceeve 805 
1- Latest Meeting of the Kansas Gas. Water and Electric Light Associa- 
— tion—Death of Mr. G. E. Stevenson, Chief Engineer to the Rochdale 
Works of the Manchester (England) Corporation—Notes, 
The Properties of Belgian Peat............-s.sscssc « sssssoscsssessseeesccess 806 
“es Twenty-seventh Annual Meeting of the American Gas Light Asso- 
vf ciation Abstract of Proceedings—Continued from Page 769...... 806 
- Discussion on the Paper by Mr. A. H. Strecker, of Newark, N. J., entitled 
‘ Notes on Prepayment Meters.” 
ad Inclined Retorts, by Mr. B. W. Smith...........cssssscsssssessee cocsesenees 809 


American Competition- No. VII.—By Mr. Oberlin Smith. ............ 811 
The Use of Coke in the Treatment of Sewage..........s+scsseesesceeseeeee 812 


Advantages of Coke over Coal as a Fuel for Generating Steam, by 
Mr. AQUI EE TINT, cis os ccsccienatasisconvecsees canRaAEiadédnsiness 815 


Double Voltage and Current Generators, by Mr. A. D. Adams....... 816 
Pin avd Riveted Roof Trusses.......... inietann sntleih Kenia dada cieiense% 
TEMS OF INTEREST FROM VARIOUS LOCALITIBS.........ccccccssccceccscscesececees 


Mr. Wilcox Makes a Correction—Annual Meeting, Brooklyn Union 
Company—The Rive: Shore Gas Company—Mr. George F. Summers— 
Contract for the Economical Gas Apparatus Construction Company— 
J at Connersville, Ind.—Reorganization at Oshkosh, Wis.—The 
Youngstown (O.) Ga; ani Electric Company—Death of Mr. Gad B. 
W r. Niles Goes to Brookline, Mass.—Annual Meeting. 
Harrisburg, Pa.—Resignation of Mr. W. H. Spaulding—Explosion at 
— 

Win: 


N. Y.— at Tonawanda, N. Y.—Cheaper Gas for 
, Man.—The Columbus Very) Light and Power Company— 

some’ from Richmond, Va.—And Other Items. 
The Market for Gas ERA RE Ear te eee amd 


819 





[OFFICIAL NOTICE. } 


Cost of Proceedings, Western Gas Association, to Non- 
Members. 





WESTERN GAS ASSOCIATION, OFFICE OF THE SECRETARY, } 
New ALBAny, IND., Sept. 29,1899. { 
Bound copies containing the Proceedings of the Western Gas Asso- 
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Respecting the Balance of Subscriptions, Recent and 
Latest Meeting, American Gas Light Association. 





AMERICAN Gas LIGHT ASSOCIATION, ) 

SECRETARY's OFFIOC#, ' OOM 22, 58 WILLIAM ST., > 

New York, Nov. 14, 1899. 
After paying all bills incurred in connection with the entertainment 
of the members, at the 27th annual meeting of the American Gas Light 
Association, held in New York city last month, a balance of $79.40 re- 
mained in the hands of the Committee of Arrangements. Following 
the example set by the Committee of Arrangements for the 26th annual 
meeting, this sum of $79 40 has been turned over to the Treasurer of the 
Trustees of the Gas Educational Fund as a subscription to the fund. 
The accounts of the Committee have thus been closed in a very satis- 

factory way. ALFRED E. ForstTaL., Secy. 








BRIEFLY TOLD. 
—~ 

LaTEST MEETING OF THE Kansas Gas, WATER AND ELECTRIC LIGHT 
ASsOCIATION.— We would have designated this, or the current meeting 
of the Association named, as its last, were it not for the fact that our 
official information was that the meeting in Kansas City thereof was to 
be of the Fall order. The ‘* program,” however, declares that the meet- 
ing last week was an ‘‘ Autumn Meeting.”” When printers make mis- 
takes, editors must assume the blame, and the officers may be held 
blameless. No matter to whom the “ mistake” may be laid, the fact 
remains that the ‘fall autumn” meeting of the Kansas Gas, Water 
and Electric Light Association was full of leaving regrets, when Presi- 
dent Palmer declared that its sessions were atan end. The man from 
Leavenworth (we always feel that Leavenworth, when written, should 
be preceded by the plain word “ Fort,”) was up to conducting the 
order in regularity, without the snap"6f a whip. Headquarters were 
in the possessions of the Mercantile Club, Kansas City, Kansas, and 
the Wyandotte Gas Company and its officers were not slow in showing 
that attention to the delegates which their credentials entitled them. 
As a gas man’s meeting the convention may not have been said to have 
been much of a controlling factor, but the fact remains that President 
Palmer, who related ‘‘ My Experienée in the Purifying of Gas Made 
from Kansas Coal,” told a tale that would do credit to many who are 
in this section of the country attempting to enrich their gas with ‘‘cur- 
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rent” oil. Professor Lucien I. Blake, of the Kansas State University, 
read a cleverly prepared paper on “‘ Electrolytic Dangers to Under- 
ground Metallic Structures,” and Mr. C. R. Maunsell, of Topeka, 
talked interestingly about ‘‘ Steam Heating from a Central Station.” 
Other papers, which dealt with water supplying, were contributed, 
respectively, by Prof. Bailey, of the Kansas State University, and by 
Mr. Kiersted, of Kansas City, Mo. The sixth paper was by Mr. J. C. 
Nicholson, of Newton, Kas., who said many sensible things regarding 
the items of public utilities. Our telegraphic advices over the meeting 
are quite incomplete, but we have sufficient in check to show that the 
last meetiug of the Kansas Gas, Water and Electric Light Association, 
was a good and beneficial one to the industries for which it stands, and 
that in the medley gas quite held itsown. Mr. Palmer presided well, 
without the assistance of gavel or gag, and Secretary Foley was 
alert and active, all alone. In the regular order we hope to report 
the proceedings. 





DEATH OF Mr. G. E. STEVENSON, CHIEF ENGINEER TO THE ROCH- 
DALE WORKS OF THE MANCHESTER (ENGLAND) CORPORATION.—Decem- 
ber a year ago this city was startled by the wreck of a gasholder that 
the Consolidated Company was just about putting in commission. All 
England sympathized with us then over our trouble, but cavilled as to 
its cause. Less than a twelvemonth thereafter we are transmitted the 
news that, on October 30th flast, Mr. G. E. Stevenson, Chief Engineer 
of the Gas Works of the Manchester Corporation, England, lost his 
life in the performance of his duty. Our English contemporaries fre- 
quently accuse us of being hysterical in reporting quickly that which 
happens unexpectedly, so we may only say just now, and merely re- 
peating the report so far to hand respecting the cause of Mr. Stevenson’s 
unfortunate death, that hysterical or otherwise, the Gas World’s 
editorial account thereof (Nov. 4 last) is as follows: ‘‘ The facts, so far as 
they are at present known, in connection with the deplorable accident 
which occurred on Monday at the Rochdale Gas Works of the Man- 
chester Corporation, and which resulted in the death of the Chief 
Engineer, Mr. G. E. Stevenson, and in more or less serious injuries to 
a number of the employees, are fully reported in other pages. Whilea 
24-inch outlet pipe from a dismantled meter house was being cut and 
built up, the bag temporarily blocking the main collapsed, the gas 
rushed in from the district, there was an explosion and Mr. Stevenson, 
who was superintending the operations, was so badly injured that he 
died a few hours later.” Meanwhile we will have to await the verdict 
of the jury who will inquire into the cause of this lamentable affair; and 
prior to that verdict we have only to remark that, through whatever 
the mishap or misfortune may be traced or charged, we regret that so 
accomplished an engineer and so clever a gentleman as Mr. Stevenson 
was should be so untimely removed. 





Notgs.—The hearing over the proposition to cause a lower gas rate 
for Haverhill, Mass., will be held by the Board of Gas and Electric 
Light Commissioners, in session the 2ist inst.——Those interested in 
the deal say that the sale of the stock (at least {ths thereof) in the 
Lowell (Mass.) Gas Light Company is assured ; the upset price being 
$400 on the par of $100. ——It is proposed by ‘‘ Chicago capitalists” to 
construct and operate an opposition gas plant in Terre Haute, Ind. 
They won’t get the permission, in the first place ; in the second place, 
the permission would be of no use to them—at the selling rates they 
propose to charge—50 cents per 1,000. 








The Properties of Belgian Peat. 
snsdeelipititiniides 

The London Journal notes that the numerous peat mosses in Belgium 
have lately been investigated by M. Petermann, at the instance of the 
Government Departments of Forestry and Agriculture, with the view 
of ascertaining the best means of utilizing these extensive natural pro- 
ducts. He found the Ardennes peat well adapted for distillation in 
closed retorts ; and 1,000 kilos. thus treated at a temperature of 450° C. 
(842° F.) yielded the following products: Coke, 337.5 kilos.; tar, 57.6 
kilos.; acetic acid, 3 kilos.; methyl alcohol, 600 cubic centimeters. 

The tar was subjected to fractional distillation, with the following re- 
sults: Oil distilling below 100° C., 2.5 kilos.; do., between 100° and 
200° C., 12.7 kilos.; do., between 200 and 300° C., 17 kilos.; paraffin, 
14.4 kilos.; carbon, 11 kilos. The quantity of ammonia produced— 
viz., 921 grammes (equivalent to 3,630 grammes of sulphate of am- 
monia) is much less than might have been expected from the nitrogen 
c ntent of the peat. Cyanides, formed from the distillation of the or- 
ganic bases, were detected in the carbon ; and a considerable volume of 
illuminating gas was evolved—2 kilos. of peat in one experiment hav- 
ing produced enough gas {a supply one jet for six hours, 





ne 


[ABSTRACT OF PROCEEDINGS.—Continued from page 769. 


TWENTY-SEVENTH ANNUAL MEETING OF The 
AMERICAN GAS LIGHT ASSOCIATION. 
‘ciamgliliilint 


HELD IN SHERRY’S HALL, New YorkK CIty, Oct. 18 AND 19, 1899. 








DISCUSSIONS OVER THE PAPERS. 


The initial discussion was on the first paper,' by Mr. A. H. Strecker 
of Newark, N. J., who contributed a series of 


NOTES ON PREPAYMENT METERS. 


The President said the paper was of interest to ‘‘ all of us.” Having 
asked the members not to be unruly, he invited Mr. Alten S. Miller, of 
New York, to open the discussion. 

Mr. Miller did not think he could offer any criticism, since he believed 
Mr. Strecker’s conclusions were quite like hisown, so far as Mr. Miller’ 
connection with the gas business in Long Island City was concerned, 
which observation had been close for some years. In Long Island City 
Mr. Miller’s Company had tried, by means of prepayment meters, to 
reach a class of consumers that they could not otherwise have obtained, 
and this effort resulted in the resolving of the Company’s customers 
into three classes: Those who paid their bills, those who were dila. 
tory, and those who were dishonest. In time the Company found that 
people who could not afford to pay for gas through ordinary meters 
would not use enough through the prepayment meter to pay for the ser. 
vice, whence it came to be a question whether maintaining a prepayment 
service was justifiable. Continuing the experiment showed the same 
was not justified, with the result that almost every prepayment meter 
was removed. He found that profitable customers could generally be 
obtained through ordinary meters if ‘‘they were worked right,” and 
most of them could be induced to pay their bills in one way or another, 
So much for those who paid promptly and as much for those who were 
dilatory. ‘The dishonest class his Company did not want. He thought 
it was not fair to the customers who paid much to make them sus- 
tain a less, but large, amount of worthless trade. He thought the 
scheme suggested by President Humphreys, in respect of bookkeeping, 
to show the relative amount of profit of each portion of the entire busi- 
ness, either as a whole or in sections, would be a good one to apply in 
the instance of prepayment meters ; but he feared, were such applied 
to the prepayment meter outfit, that much of the latter trade would be 
carried on at a loss. 

The President asked Mr. Nettleton to take up the debate. 

Mr. Nettleton disliked to go counter to Mr. Strecker, for whose 
opinion he had much respect, but his experience was altogether apart 
from that of Messrs. Strecker and Miller. Thinking he should state 
the conditions under which he supplied gas, which conditions might, 
in part, at least account for their differences, he said he supplied three 
manufacturing towns lying close together, the population of which was 
24,000 to 25,000. They there had good people and bad—chiefly the 
former. He started prepayment meters in the fall of 1896, and thought 
without hesitation he could say that nothing would tempt him to give 
them up. He had over 750 prepayments in use, that averaged con- 
sumption about up to the consumption stated by Mr. Strecker. The 
prepayment meter enabled them to deal with a class of people that 
could not be reached by the ordinary meter ; for in every community 
many people lived from hand to mouth. He meant that many who 
would pay a small sum once or twice a week seemingly could not pay 
a bill amounting to $2 or $3 every 30 days. The prepayment meter, 
however, seemed to overcome the inherent lack of saving, and by ils 
use the company was getting more in the isolated instances than it 
would be getting were ordinary meters in use. The quarters go in a 
short intervals. Taking some of Mr. Strecker’s figures he agreed with 
him that repairs and interest come close to 9 cents per 1,000. The 
meters cost considerably more than ordinary ones, and while the 
manufacturer receives that extra cost, we have to allow interest thereon, 
and must also stand the depreciation. The loss by leagage of va'ves, 
cheating and stealing, as stated by Mr. Strecker, seems to amount (02.5 
cents per 1,000. Prior to leaving home a careful inquiry determined 
that they had not been beaten or defrauded, save in two recent «ases. 
Both délinquents were saloon keepers, who had left town burriedly. 
The cases of people who had been found trying to beat the meter were 
not worth remembering in theircommunity. Mr. Nettleton then wen! 
on tosay: Comparing our total sales the loss becomes almost i» fini 
tesimal. Respecting Mr. Strecker’s third item: ‘‘ Extra labor, me ing 
exchanges and attending to above-mentioned specific complaints, esti: 
mated at 3 cents per 1,000 cubic feet.” I believe we have less trouble i 


1. Ante, p. 689, 
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that our complaint men go less to the consumers who use prepayment 
meters than to those who use the ordinary meter. We have some 
complaints with regular consumers, but the. complaint which amounted 
to anything that I now recall is that, for the first quarter’s worth, they 
do not get value received. The valve commences to close and lessens 
the supply of gas before the full quantity is consumed, and in conse- 
quence people are not satisfied. We have obviated that complaint. 
though, by simply putting in a quarter, turning on the gas when 
setting the meter, and giving them that much gas. This is now 
done every time a meter is set, and it obviates all complaints from 
that source. In Mr. Strecker’s fourth, ‘‘ Extra cost of taking states 
and making collections, 1 cent per 1,000,” I agree. It takes longer 
to collect the statements of prepayment meters. In brief, I think 
it takes a larger amount of time proportionately than he states. I 
believe it requires three men to do the work of one, but when the 
statement has been taken and the money is in your pocket, the figures 
have only to be entered on the office ledger. No bills are made out, 
nor is there any postage to pay ; no unpaid accounts are encountered. 
The money is in hand, the account is closed. It seems in my experi- 
ence that the cost of collecting by means of the prepayment meter is 
less than in the instance of the ordinary meter. I am very glad my 
company has them, I believe in them thoroughly, and I think that 
companies in small places who use them will find in a short time that 
they are doing a very much larger business than they could have ex- 
pected to have done with ordinary meters. 

Mr. Butterworth—Our experience at Columbus, O., with the prepay- 
ment meters may not be of much value ; but of 7,500 meters in use 500 
are of the prepayment sort. Mr. Miller’s experience is about like ours, 
in that it was a difficult question for us to determine whether we were 
on the right side of the ledger with our prepayment meters. We have 
had all the trouble Mr. Strecker mentioned in his paper ; but we have 
not found the extra cost per 1,000 feet of gas sold through the prepay- 
ment meter above that sold through the ordinary meter equals Mr. 
Strecker’s charge of 15 cents per 1,000. Our estimate of such differ- 
ence is 7 cents per 1,000. It costs us about .92 of 1 cent to read the or- 
dinary meters and collect the bills, including bad debts, the same item 
with the prepayment meter being 3.58 cents, or about 2.66 cents 
in excess of the cost in the use of ordinary meters. Adding to this 4 
cents per 1,000 feet for interest on the extra cost of the prepayment me- 
ter above the ordinary meter, and .36 of a cent for repairs (estimated), 
makes the total cost about 7 vents per 1,000 feet more by the prepayment 
meter than by the ordinary meter, as we figure it. Our consumption 
of gas by the prepayment meter per year is about 8,000 feet ; by the or- 
dinary meter it is about 25,000. 

The President called upon Mr. Reichelt. 

Mr. Reichelt favored the prepayment meter. He imagined that the 
prepayment meter question was much like almost any other debatable 
topic, in that much could be said upon both sides. Mr. Strecker’s paper 
certainly tended to show that the prepayment meter was more expen- 
sive than the regular one, but from the experiznce of the speaker's 
company he would have to say that the prepayment meter reached a 
class of consumers that could not be reached in any other way. He 
thought it was a good business proposition to make money on any 
article that one had for sale, and as they had gas to sell, why not sell 
all of it that would show any profit whatsoever. Mr. Strecker said the 
same object attained through the prepayment meter could be accom- 
plished by ‘*close collections and sharp attention to business ;” but 
that principle might prove an expensive one. Some years ago Mr. 
Reichelt’s company, in order to reach a class of consumers living in 
tenement houses, the tenancy whereof was of a decidedly roving dis- 
Position, decided to put in meters without requiring a deposit, and col- 
lect twice a month. Compared with the monthly meters the plan was 
hot altogether a success, in that the increased cost over a monthly 
meter was some 5 cents per 1,000 cubic feet sold. These same people, 
however, could not have paid any deposit, nor would they have had 
the money to pay a $1 or a $1.50 gas bill. When the prepayment 
meter came into vogue we decided to replace these semi-monthly 
meters with the former—it so happened that the cheap apartments 
Were nearly all fitted with house risers, so that the extra cost of 
setting these meters was very little. In the beginning (about 24 
years ago) we had considerable difficulty in hitting upon the right kind 
of meter, but to-day we are fairly well satisfied, so far as the meter it- 
self is concerned. It is our practice to use as prepayment collectors 
men who had graduated from the shop, and are, therefore, practical 
kas filters, Fitting them with a screw driver and a pair of pliers, they 
are ale to attend to any ordinary repairs while they are collecting, 


company. 


Che clerical work connected with the prepayment meter is necessarily 
very much less than that of a regular meter. There are no bills to 
make out, no notices to send (on which the postage is no mean expense), 


and a bookkeeper can handle at least 50 per cent. more prepayment 


meters than he can regular ones. Again, the complaints, high bills, 
false reading of statements, etc., are next to nothing with this class of 
meters, and I firmly believe that, were it possible to set only prepay- 
ment meters, the cost of distribution, from the office standpoint, would 
be materially decreased. This does not take into account the fact that 


the consumers seem to be satisfied that they are actually getting what 
they are paying for; and while the latter cannot be expressed in 
dollars and cents, it is of great value to the company in tending to 


allay the antipathy that the average consumer possesses towards the 
In comparing the figures given in Mr. Strecker’s paper 
with those of our company I find that we can almost cut them in half. 
To begin : With us $5 instead of $6 is a very liberal estimate over the 
cost of the ordinary 3-light meter, and this includes any little piping 
which we may have todo. The annual interest on this amount would 
be, say 25 cents, the extra repairs, 25 cents, depreciation the same, 
making in all 75 cents. With an annual consumption of 13,000 cubic 
feet, as against 10,000 in Mr. Strecker’s company, this brings the cost 
of these meters down to 5.7 cents per 1,000 cubic feet. The losses, 
through leakage, cheating, stealing, wrong registration, etc., amount 
with us to 2.1 cents per 1,000 cubic feet, or a total of 7.8 cents per 1,000. 
As to the other items which Mr. Strecker estimates at 4 cents per 1,000 
in all, I cannot find it costs us anything over and above the regular 
meter. To go back to the semi-monthly meters which I have before 
referred to, I find that, in spite of frequent collections and rather harsh 
treatment, our losses, with an annual consumption of 19,000 cubic feet 
per meter (this including about 100 saloons where collections were 
made weekly), were 6.5 cents per 1,000 feet sold, and the extra cost of 
bookkeeping, collecting and indexing over that of a prepayment meter 
was 6.6 cents per 1,000 feet; or a total of 13.1 cents per 1,000 feet sold. 
When the initial cost of the prepayment meter is reduced, as seems 
reasonable to assume will occur in time, I think we will all agree that 
the prepayment meter is a very cheap and satisfactory one for a large 
proportion of our consumers. 

Mr. Callender asked Mr. Nettleton if he had any difficulty in refus- 
ing consumers who had been using ordinary meters, but who wished 
prepayment meters put in ? 

Mr. Nettleton replied that he had no such difficulty in that he always 
acceded to such requests. 

At the invitation of the President, Mr. Keppelman made the follow- 
ing contribution to the discussion : We have had considerable exper- 
ience in this direction. We started a little over a year ago, and up to 
this time have out 650 or 700 meters. I can entirely agree with Mr. 
Nettleton, for our experience has been the same as his. I would hail 
the day when we could supply prepayment meters to every consumer. 
We like them, for one reason, because they are considerably less ex- 
pensive in the matter of collections. When you take the money out of 
the box, enter it in your cash book and make the record on the ledger, 
you are through with the meter for that month. It is not so with the 
ordinary meter. You must read it; you must send out the bills ; the 
chances in a great many cases are that you must send out a collector 
after it ; and then, perhaps, not get themoney. One singleinterruption 
or interference with the boxes happened in achurch. The money box 
was broken open and 25 cents was taken out. That is the only loss we 
have ever had. I have gone over the meters myself carefully within 
the last four months, and do not know of an instance in which the 
registration did not agree with the cash. Of course there are in pre- 
payment meters, as in all other meters, defects; but all defective 
meters are readjusted by the makers without cost to us. I doubt very 
much if we have had two dozen complaints, all told, since we began 
putting in prepayment meters. I do not believe there have been two 
dozen altogether. We have educated one of our complaint men so that 
he can remedy or repair all defeets in the prepayment meters when- 
ever a complaint comes in. He can take them apart, correct them, and 
do everything that can be done outside of the factory. He is the man 
who collects the money and takes the’statement. He takes his tools 
with him, and if there is any complaint of a defect he remedies it while 
on his route; so that I can say nothing other about prepayment meters 
except that we are entirely satified with them. The main trouble with 
them is that there is not enough consumption. I come from a place 
where the people are very conservative. Not burning much gas through 
the ordinary meter they of course do not burn much through the pre- 
payment meter. But I believe they are educational, and that the time 





Wherefore the extra cost of Jabor for these same repairs is very small, 
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with a pre-payment meter than they would be with the ordinary 
meter. 

The President called upon Mr. Daniels. 

Mr. Daniels asked Mr. Strecker how he bound his consumers to pro- 

tect the meter in the manner stated. He (Mr. Daniels) had one con- 
sumer (a barber) who signed a written application fora meter. The me- 
ter was placed and shortly after came a report that something was wrong 
with it. On going to the shop it was found that the meter had been re- 
moved. Someone had gone into the shop after working hours, sawed the 
pipe off and carried the meter away, and they never did findit. In another 
case they found Japanese money in the cash box that fitted the meter 
exactly. They found that the laundryman (not a Japanese, but a 
white man) had been using the coins for some time, for he had de- 
posited six of them. They immediately took out the meter, and the 
delinquent paid the sum in cash required hurriedly. His meter was 
restored. In our section of the United States’ the prepayment meter 
helps us to sell and maintain gas stoves. The cooks are ignorant as 
a general thing. They do not know how much gas they are using. 
So, when we put in gas stoves we also put in a prepayment meter and 
instruct the user how to handle it. Of course the cooks do not have 
anything to do with the cash box, but they are told that if they do not 
get a meal cooked at a certain time the meter will shut the gas off. 
The result is they cook more rapidly with a prepayment meter attach- 
ment to the stove than otherwise. It might not be so in the northern 
country, but with our colored cooks in our southern cities we find ita 
great advantage. Regarding what has been said about loss of con- 
sumption in the use of the prepayment meter, I do not see how that 
can be well overcome. Not knowing beforehand how much gas will 
be consumed, we set a prepayment meter. The result is we have con- 
sumers now who take from 50 cents to $20 worth of gas per month, 
and so we do not think that the argument holds good. We do not 
think there will be any loss of consumption. A case in point is that 
of a local barber shop gas bills for which had been $6 or $8 per month, 
on an ordinary meter, but after we put in a prepayment we got $20 per 
month from the shop. I might have said that the $6 or $8 account 
was not usually collectible. I favor the putting of prepayment meters 
everywhere. I find no difficulty in lack of conformity in the registra- 
tion of the meter. Sometimes it runs a trifle slow, but in the long run 
it is about right. I am strongly in favor of the prepayment meter in 
every respect. 

Mr. C. R. Collins said : In our city (Seattle, Wash.) about one-third 
of the meters are of the prepayment type: they are all 5-light. The 
business this year shows an average consumption of 14,000 cubic feet 
per annum per meter. The result is clearly satisfactory. We adopted 
the policy of introducing prepayment meters in 1896, for the reason 
that, wishing to force the business, we considered the prepayment 
meter the best machine by which we could most easily gain the confi- 
dence of new consumers, or of consumers who might have given up 
the use of gas on account of past, poor treatment. In setting the pre- 
payment meter, we looked upon it as the advance agent in preparing 
the way to supply a consumer with a complete equipment of gas light- 
ing and gas heating appliances. If we can induce a consumer to use 
one Welsbach light and a hot plate we are entirely satisfied with that, 
as a first instalment. But we do not stop there. Our canvassers are 
given different territories ; they are engaged by the year, so that we 
do not lose sight of our new consumers, but make periodic visits to 
each until eventually a complete equipment is installed. Our suscess 
lies also in the fact that we carefully assure that we will see that it is 
used economically, and that gas will prove to be in every particular a 
cheaper and better fuel than anything else he can use for the same pur- 
pose. In that way we are gaining ground. We have 1,300 prepay 
ment meters in use. I notice many immediate beneficial results at the 
outset. In the first place their introduction completely cut off com- 
plaints, and in a most marked fashion. This year we were able to dis- 
pense with one extra man in the office, partly due to the gradual in- 
crease of prepayment meters cutting down that part of our work. 
Since we have been using prepayment meters at least one-half of the 
meters set were of that kipd. We have not had any serious difficulty 
in taking care of them. The item for repairs has been practically 
nothing. We have had prepayment meters which had been in use for 
three years, brought to the shop and tested, and they show up as well 
as the regular meters in respect to accuracy of registration. Occasion- 
ally there have been attempts to cheat by the use of lead coin and 
tokens ; but it is often done because the consumer has got on to the 
fact that by using these tokens he is saving interest on his capital. He 
will put in these worthless coins, but when the collector comes along 
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to collect from the box these coins are strung out across the bar (jt 
generally happens in a saloon) and they are then cashed up, and go 
back behind the bar, to be kept for like work the next month. \W, 
have not had any trouble from people ‘‘ working” the meters. (Oeca. 
sionally an attempt is made, but nothing ‘‘ serious” has ever resw|ted. 
Two meters have been robbed ; but I think, so long as immigratioy 
does not set in, either from Long Island City or from Columbus, we 
are content. 

Mr. Harper said : The prepayment meter is sometimes a means to ap 
end, and that is in the securing of a customer that we could not ge 
otherwise. Mr. Strecker says, on page 18, in speaking of the piping of 
houses, ‘‘ Although we did comparatively little of this work, what we 
did do called forth a protest from the Master Plumbers’ Association as 
interfering with what they considered their legitimate business.” | 
would like to ask Mr. Strecker what recognition he gave that com. 
plaint, and what in his opinion does it deserve. I would like to cite g 
case like this. Suppose we have a city of moderate priced houses—of 
houses built for people who occupy them, and which were built prior 
to the laying of gas mains, and when there was no prospect of a main 
being laid there. Now, if a prepayment meter is a good investment by 
which to get that customer, is not the piping of such a house also a 
good investment, and would the plumber be likely to get that plumb.- 
ing inany case? If not, would we not be justified in advancing our 
own business interest, irrespective of the interest of the plumber ’ 

Mr. R. Norris—A good deal has been said in regard to the prepay- 
ment meter being useful in getting consumers who otherwise would 
not be obtained—a class of small consumers ; but I do not believe that 
is the most encouraging field for the prepayment meter. A great num- 
ber of consumers who are regular in paying are always in fear of the 
bill which will.come in at the end of the month. If they knew that 
the bill is not going to be more than a certain amount, they are willing 
to pay that; but during the month, for fear of a larger bill, they are 
constantly economizing and trying to be on the safe side for fear the 
bill will be too large. This is different from the consumer who puts his 
money in the slot, not knowing just what he puts in. The consumer 
I mean is willing to pay, say, $2 each month for a gas bill, but he 
keeps economizing, and the result is that he gets down to $1 a month, 
though he wants more light and would be willing to pay twice as much 
if he was sure of this being his maximum bill. My experience is that 
the prepayment meter is an encourager of extravagance, or at least en- 
courages each consumer to burn gas up to the limit for which he is wil- 
ling to pay, rather than remain a very small consumer. 

Mr. Searle, of Atlanta, Ga., remarked : One thing in connection with 
prepayment meters that I do not understand, although it never occur- 
red to me before, is that we are very often asked to supply quarters for 
use in the slot meters; but those quarters are available for other pur- 
poses. If we were to supply $5 worth of some standard token, recog: 
nized by the gas company, such as chips like those used by poker deal- 
ers, we might then be sure of getting that $5 worth back again ; whiere- 
as, if we supply them with $10, $5, or $2 worth of quarters, they are 
very apt to spend $1.50 of it for something else, and you may get back 
only 50 cents. If you could only win them over to the use of chips you 
would be more certain of keeping the money. 

Mr. Daniels asked Mr. Searle if he could suggest some way for poor 
people to get the $5 to start with. Only getting a few dollars at a time, 
he did not see how they could be asked to advance $5 at one time buy- 
ing ‘‘ chips.” 

Mr. W. R. Addicks said if the gas company were to supply chips, ac- 
cepting these chips in the prepayment meter, he feared the consumers 
would be tempted to counterfeit them. 

Mr. Searle thought if the consumers counterfeited their chip: in 
order to beat the meter, they would soon devise ways of beating the 
meter by other methods than counterfeiting. 

Mr. Egner said it might be of interest to some of the members to 
hear that some years ago he patented an appliance for a meter ‘hat 
would show the price of gas at the same time with the index. It did 
not interfere with the ordinary registration of the meter at all. If the 
price of gas were changed, a change in the meter could be made °t 4 
cost of not to exceed two cents. It would show the amount of 23s 
burned, from one cent up. A number of the meters that had cel 
manufactured worked all right. 

Mr. W. R. Addicks said that before the discussion was close he¢ 
would like to add his testimony weight in favor of the prepay ent 
meter. In Boston they had had their original troubles with me:°rs. 
The meter company that furnished them repaired them free, an’ ‘° 
the repair account was getting to be a very small item. They wer? 4! 
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men: meters. Taking a map of the city, divided up into blocks, going 
from house to house and endeavoring to place as many prepayment 
meters as possible, they were able to quite largely increase the num- 
ber put out, He had not the least question but that some of the appar- 
ently uncontradictory testimony they had heard might readily be 
culled out in any large city. What had been said about Long Island 
City might be true of one section, but not of another which might ap- 
proximate Mr. Nettleton’s town. He thought on the whole they should 
be very glad to have the prepayment meter. There are many who 
would not pay a deposit, whether as a matter of principle or as a mat- 
ter of compulsion, and such classes were glad to take the prepayment 
meter. He found there were many consumers who could be obtained 
only by an offer to set the slot meter. 

Mr. McDonald asked, as a meter man, to be allowed to say a word. 
He said: My attention has been naturally called to Mr. Strecker’s 
paper which I have read with a great deal of interest because, as a 
meter man, [am very much interested in prepayment meters. One 
thought occurred to me in connection with the subject: Mr. Strecker 
has 3,500 prepayment meters in use. He has added to his capital ac- 
count $21,000 for the installation of these 3,500 meters. According to 
his own account they are selling 35,000,000 feet of gas per year. I call 
his attention to the fact that it would take a great deal more capital 
than the sum named to secure the same amount of business for any 
ordinary gas company, whether it be for starting a new company or 
for increasing the business of an old one. 

Mr. A. S. Miller thought that Mr. McDonald overlooked the fact 
that, besides the $35,000 capital, one had to add capital for works, mains, 
meters, services and everything else. 

Mr. Walton Clark thought there certainly was a wide margin of dif- 
ference in the opinion of the speakers who had preceded him in their 
remarks as to the value of the prepayment meter. It appeared to him 
that the experience around the city of New York was not as favorable 
to the use of prepayment meters as in other localities. Whatever that 
may mean he could not say, except that it certainly indicated that the 
value of prepayment meters was largely dependent upon locality. The 
prepayment meter if generally introduced among all classes of con- 
sumers would represent a charge much less per 1,000 than stated by 
Mr. Strecker, because then they would have large consumers of gas 
upon the prepayment meters and the cost was rather per meter than 
per 1,000 feet of gas—that is, the extra cost due tothe use of prepay- 
ment meters. He thought their experience indicated prepayment 
meters to be rather more valuable in smaller cities than in very large 
cities ; and, certainly, the weight of the debate to-day indicated that 
prepayment meters could be more successfully introduced in small 
than in larger places. He agreed with Mr. Norris that the question 
was not simply that of obtaining a consumer for a small quantity of 
gas who could not be otherwise obtained, by making arrangements so 
that he could make payments beforehand. The prepayment meter had 
been in many instances which had come under his observation an 
encourager of the use of gas. He remembered some particular cases 
of complaints from customers, and the difficulty in collecting bills that 
had been smaller than the amounts afterwards collected from prepay- 
ment meters kept in the same locality. 

Mr. Beal could not allow Mr. Clark’s statement to go unchallenged 
as to prepayment meters in large cities. The Central Union Gas Com- 
pany supplied what is perhaps the very best part of New York city, and 
there they had had an unqualified success with the prepayment meter. 
They never were robbed, but they did encourage all their people from 
day to day to increase their expenditures for gas. All that was said as 
to the satisfactory effect of introducing the prepayment meter the Cen- 
tral Union Company had experienced. Of the things said against them 
they know nothing about. So that in Boston, where the people are per- 
haps more intellectual than in any other city in the country, and in New 
York, where they are more artistic perhaps, the prepayment meter is 
not far from a success. 

Mr. McDonald said he wished to correct a statement regarding the 
sucess of the prepayment meter in the city of New York. He would 
mae the statement, in which he was warranted, that more prepayment 
a ‘rs were working in Greater New York than in the balance of 

nierica, 

\, Pearson said he had no experience in the use of prepayment 
me ers, Some three years ago he had gone very carefully into the 
ma ‘er and reached the conclusion that it would be advisable for his 
Co: pany (the Consumers, of Toronto, Ont.) to introduce them. The 
Dir ctors, however, thought otherwise, and Mr. Pearson thought un- 
for nately. The matter of canvassing for consumers had been men- 
lio: -d. He would like to know whether those who canvass did not 





find a good deal of difficulty in getting people to introduce the meters 
because of the expense of putting in the fittings. To his mind it would 
be desirable in such cases to buy the fittings, let them remain the prop- 
erty of the gas company, and charge a moderate rental therefor. He 
knew that this was done in London, England, and in many other 
places. He was satisfied it would result in increasing the number of 
consumers who would not otherwise be secured. He was also satisfied 
that there was a large field for the prepayment meter. Three years ago 
they had in Toronto 16,122 houses supplied with gas, but there were 
still 18,878 houses in which it was not used, and he thought they sold 
as much gas in Toronto per capita as was sold by any other company 
in America. 

The President asked Mr. Strecker to reply to the speakers. 

Mr. Strecker in summing up the discussion-said he would like to state 
beforehand that he did not want to appear as one who opposed the in- 
troduction of prepayment meters. He merely wanted to give his ex- 
perience in introducing them, and wished to point out that it was his 
belief that consumers who asked for it (which in their case were the 
smallest of the lot) should pay a price sufficient to reimburse them for 
the expense. Respecting how they bound a consumer who took the 
meter, they had no other means than of having the consumer sign an 
application to do certain things, failing which the Company had the 
right to remove the meter. As to the question about the Master Plum- 
bers’ Association he would say that they came to them as soon as they 
found what the company was doing in house piping. They told the 
Company that it was interfering with their legitimate business, and that 
it must stop. We told them we were in the business of selling gas, and 
that in order to do so we would have to do this house piping ; that if 
they were willing to take it at our figures they were welcome to it; if 
not, we would do it. We have done this year, outside of this prepay- 
ment meter work, a great deal of house fitting at cost, and at a fixed 
price per room. If people wanted us to fit up their houses we did so— 
not new houses, but old houses where our canvassers found no piping 
or fixtures. We sent some one to look over the house, who told its oc- 
cupants that it would cost so much per room, or so much for the whole 
house. If the occupant said he would much rather have his plumber 
do it, we always replied, ‘‘ Very well; we will pay the plumber so 
much.” As tothe matter of chips or tokens he might say that he was 
recently shown a contrivance which would settle the question of sup- 
plying these beforehand. The contrivance consisted of a box, some- 
what like a child’s savings bank. That was to be put upin the living 
room of the party using the gas, in cases where the meters were located 
in the open basements or cellar. When the party wanted gas he would 
drop a quarter in the box, which would automatically jerk out a token, 
which token he would take down stairs and drop in the money box of 
the meter. In that way, if the meter box were ‘‘ cracked” afterwards 
by a burglar, he would find nothing but metal discs bearing the stamp 


of the company, which would be of no value whatever to him. It 
seemed to him that would be a pretty good thing, and that if the boxes 
were not expensive they might look into it further. As to the remark 
of Mr. McDonald about the investment on meters, the figure men- 
tioned of course simply covered the capital for the extra amount in- 


vested in these meters, but it put aside the cost of the meter itsel§ So 
that it would not be entirely fair to be so guided. He thought hq had 
referred to about every point that the discussion touched upon.’ He 


knew that opinions would vary. In Newark they had a lot of customers 
for the meters who were very poor people. In fact they hardly under- 
stood how to put a quarter in the slot and often came to the company 
for instruction of that sort. That had a good deal to do with the extra 
cost of attending to the complaints, which he had mentioned. In other 
towns, where the people are more intelligent, the cases were entirely 
different and so could at be compared at all. As he said in his paper, 
the prepayment meter might be a great success in one place and not a 


success at all in another. 
[To be Continued.] 








Inclined Retorts. 


——— 
[A paper read by Mr. B. W. Smita, of Smethwick, at the last meeting 
of the Midland Association of Gas Engineers. } 


As it is arranged that a part of this day’s programme includes a visit 
to the Smethwick Gas Works, particularly to see the inclined installa- 
tion in operation, I have been requggted to give a short paper upon this 
important subject. 

As you are all aware, ‘‘ Inclined Retorts”” have now passed through 
the experimental stage ; and what has been in a measure an obstacle to 
many who proposed carbonizing under this system was entirely re- 
moved by the expiration of M. Coze’s patent in this country on the 20th 
of June last. The installation which I shall have the pleasure of 
showing my colleagues this afternoon will, I believe, be found to be, 


| although small, one of the most improved type. It consists of a bench 
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containing four beds of eight Q retorts in each, 20 feet long by 24-inch 
by 15-inch at the bottom, tapering to 20 inches by 15 inches at the top ; 
being set at an angle of 32°, and surrounded by a retort house 57 feet 
by 56 feet by 42 feet 6 inches high from floor level to wall plate. As it 
is not my intention to weary the members—as is too often done—by giv- 
ing a complete specification of the work, I shall touch but lightly upon 
figures. Thecontractor for the retort house shell commenced his work on 
the 16th of May, 1898; and the arches were ready for filling in on 
Oct. 19, 1898, at which date the contractors for this work, and also the 
whole of the ironwork, started upon their part. On Jan. 4 last the 
fires were put under for drying, and kept on till they were increased to 
obtain the proper temperature, when the retorts were charged on April 
26, since which time, I am pleased to say, they have been kept at work 
incessantly without one single hitch—except on one. occasion when 
the mains were opened to see what deposit, if any, of pitch or thick tar 
had taken place. 

The chief features for the members to see will be the uniform heats, 
the mode of charging, the even charges, and the easy way of discharg- 
ing the coke without tickling. The whole of the retorts are heated 
upon the regenerator principle,very similar to the plan adopted by Mr. 
Shoubridge at Salford, having specially prepared bricks for the fur- 
nace arches and combustion chambers. Perfect control, to insure uni- 
formity, is gained by sliding bricks which I have had placed over the 
ports of the secondary air and furnace gases ; so that in adjusting one 
both are adjusted, and any local heating is at once avoided. The exit 
gases to the main flue, which runs under the setting, are controlled by 
two dampers on each side, placed immediately over the last return, 
and are again controlled by two dampers, one to each portion of the 
chimney, a few feet above the floor level. The fires are charged direct 
from the center retorts only, which we find to be about sufficient to 
maintain the heats; and from working results they require from 11 to 
11} pounds of coke for every 100 pounds of coal carbonized—varying 
according to the quality of coke produced. 

The weight of the charges at present averages 64 cwt. every six 
hours; but as soon as the coke conveyor is at work, I have found. 
from experiments, that I shall be able to have the same weight every 
five hours. The coal so far is shot down from the carts to the elevator 
pit; being fed by men with shovels. The time occupied in filling the 
storage hoppers is about 44 hours. This I hope to have altered next 
year, so that the coal may be fed direct from the trucks from an over 
head railway into a large storage tank, to automatically feed the eleva 
tor. There is provided the usual crusher for breaking the large coal 
and cannel, and in front of this a shoot with grating is attached, so 
that when using nuts or fine coal it may bye-pass the crusher. The 
coal which we have been using has been chiefly screened nuts supplied 
from Wigan, Derbyshire, and North Stafford, with an occasional quan 
tity of larger coal. 

The nut, or crushed coal, is carried up by the bucket elevator, and 
emptied on to a push plate conveyor, when it falls through openings 
fitted with slides into storage hoppers, one over each bed, which will 
hold, when all are filled, from 50 to 60 tons. It then gravitates to 
measuring chambers, to which special arrangement I would draw the 
members’ attention. 

There are three measuring chambers to each bed; but they are not ar- 
ranged on the *‘ powder ” or *‘ shot” pouch system—this principle being 
essentially faulty from the fact that the doors are so connected together 
by levers that both top and bottom doors must, for a considerable por 
tion of their travel, be open at the same time, thereby allowing coal to 
puss from the storage hopper into the measuring chamber while the 
charge is being made. On the contrary, these measuring chambers 
are so arranged that the top door must be completely shut before the 
bottom one can begin to open ; and in its turn the bottom door must be 
completely closed before the top one can be opened. The arrange: 
ment by which this is done is very simple; and it has the advantage 
that the measuring is exact and certain, depending in no sense upon 
the quickness or slowness of the manipulation of the levers. The 
chambers are fixed to the bottom of the storage hopper ; and each is 
worked by one lever hanging vertically when both doors are closed. 
By drawing the lever from its vertical position towards the retort bench 
the top door is opened, and by moving the lever from the vertical posi 
tion towards the wall, the bottom door is opened, when the coal drops 
down into the charging shoot. There are three of these shoots, run- 
ning on rails, one for each tier of retorts, with an internal arrange- 
ment for checking the speed of the coal, which has been found abso- 
lutely necessary to ensure a uniform and proper charge ; provision 
having been made in the measuring chambers for adjusting the weight 
of coal from 64 to 8 cwt. charges. 





The charge when burnt off is allowed to fall by removing a stopper. 
of a pattern which has been found by the writer to be the mos} suit. 
able for his purpose. After the coke is run out, the man on tl, 
charging stage opens his lid to see if the retort is clear, pushing away 
any carbon or tarry matter that might remain in the top. This is, 
most important procedure, as any obstruction in the mouth of tie 
charging shoot tends to check the speed of the coal, and thereby pro. 
duces uneven charges; and this, I think, is the cause in many ip. 
stances of the complaint of charges having been undulating. In every 
case the man has to try, either before or after the charge is drawn, for 
any stopped pipes, which I am glad to say have so far given us little, 
if any, trouble. This may be due to the larger diameter—viz., 7 iuches 
—of the ascension pipes, and also to the use of a dry main instead of q 
hydraulic one. I believe that this is the first and only installation of 
inclined retorts to which the dry main system has been adapted. 

It will be noticed that there are twin mouthpieces to one pipe of the 
right hand and center runners. This I designed with a view of hay. 
ing eight retorts in my setting; and I think if I have to construct 
again I shall endeavor to avoid this, as it is found that there is a little 
risk and inconvenience by having two retorts to one pipe ; and this | 
believe is the cause of a slight deposit of pitchy tar in the dry main di. 
rectly below this pipe, due to the larger area necessary in the ascension 
pipe and valve—viz., 9 inches diameter—allowing hot gases to pass off 
towards the close of the charge, and converting the tar into pitch, 
which we remove occasionally when shutting down on Sundays. 

I have found that the yield of tar and ammoniacal liquor is slightly 
greater than with the horizontals; although to an observer, when 
the bottom lids are opened, more tar appears. It should be borne in 
mind, however, that the gas passes away at one end only of the 20 foot 
retort ; and there is probably less tar from this one end than from the 
two ends of a 20-foot horizontal retort. When I first started, I en- 
deavored to lessen this tar by increasing the heat near the mouthpiece, 
but found the drying up of the tar was followed by a tendency to stop- 
ped pipes. 

The retorts are easily scurfed, which I have had done once since 
starting, although but little carbon had formed. Much greaier care is 
required in getting up the heats with inclines than horizon als. The 
size of coal should be fairly uniform ; but [ am of opinion that a differ- 
ence in the angle of repose or speed in charging would be required for 
very finecoal. I have, however, experienced no creeping of the charge 
whatever. 

Many gas engineers have been prejudiced against inclines, believing 
there must be a considerable loss of gas through an accumulation at 
the top of the slope which cannot be brought down, or else by the gas 
being decomposed by passing over a greater heated surface, besides a 
loss in the illuminating power. This, however, has not been my ex- 
perience with the installation ; the yield per ton and the illuminating 
power having been equal to the results obtained from the horizontals. 
With the best of the coal we are now using, and about 3 per cent. of 
cannel, our make is 10 500 cubic feet per ton of 16} candles. I have 
had a pressure gauge fixed at the top and bottom of one retort, register: 
ing the pressure at these points during the six hours the charge is in. 
By these the members can see that there isno backed-up pressure at tle 
top of the retort ; and on the whole the diagram clearly shows prac- 
tically uniformity at top and bottom. The slight rises den te where 
other retorts are shut off and put on. 

The quality of coke, as will be seen, is much better than with hori- 
zontals ; and certainly the drawing and charging cannot be beaten by 
any power machine. I tried the time it would take to draw and 
charge the whole of the 32 retorts, and found it could be done in 16 
minutes. Of course, the members will not expect to see this done <ur- 
ing their visit. At present we draw and charge every hour ; and with 
the exception of the bottoms, six retorts are dealt with each hour. \Ve 
employ three men per shift of eight hours to draw and charge, att nd 
to fires and wheel out the coke, against eight men per shift of eizht 
hours with horizontals for the same number of beds. The attenda.ce 
on the gas engine, elevator and conveyor is performed by an eng n¢ 
driver, who is only there when the coal is being raised ; and four la!or- 
ers are employed the same hours, shoveling or wheeling the coal to he 
crusher or feed of elevator. 

I will now give the members a few figures I have worked out as to 
the comparative cost from actual results of the horizontals and inclin $; 
basing on a make per ton of 10,500 cubic feet. 


ee se” 


715 0 O per be. 
89 8 0 perret rt. 


The horizontals, including hand drawing machin- 
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tion of gasengine, crusher andelevatorforfour £ s. d 


beds (being designed for 13 beds).............. 1,091 10 0 per bed. 
= 136 8 9 perretort. 

Metort MEI e oS 064s cabin cesaresscescomes 334 5 0 per bed. 
= 4115 7 perretort. 

The working results in retort house with four beds only— 

Per Ton. 
5 hour charges horizontals carbonize per week 382 tons, costing 29.06d. 
a = inclines =" = 291 * sis 18.10d. 
“és “ “ee “ee “ec 382 “ee “ 13.79d. 


This cost includes all charges in retort house—drawing and charg- 
ing, coke and coal wheeling, raising coal to storage hoppers, and 
attendance to fires. 

With regard to the cost of gas into the holders, which has been asked 
for by several members prior to preparing this paper, I have gone into 
this matter most carefully ; and, basing the cost of coal, repairs and 
residuals upon last year’s results, and taking into consideration the 
capital account of the works only, omitting all district expenditure, 
and reckoning the interest and sinking fund at the same rate upon the 
increased cost of inclines over horizontals, I have arrived at the follow- 
ing figures : 

Per 1,000 Cubic Feet of Gas Produced into Holders. 





























Horizontals Inclines Inclines 
at — Charges. at — Charges. at —— Charges. 

Oo a 13.56 13.56 13.56 
fo re 0.50 0.50 0.50 
WI ascends eccicnse 2.91 1.86 1,64 
SOM Resins suse s,0 0.18 0.18 0.18 
eee 1.34 1.34 1.34 
18.49 17.44 17.22 
ee 7.60 7.60 7.60 
10.89 9.84 9.62 

Add interest and sink- ‘ 
ing pret necae 3.76 3.76 3.76 

Add additional inter- , 

est and sinking fund ' 0.15 0.08 
14.65 13.75 13.46 


Showing distinctly that, although the inclines are greater in cost, the 
net results are in their favor. Of course, I have not taken into con- 
sideration any extra cost in the tear, wear and repairs, which time and 
experience will only show. 

In conclusion, I should like to take this opportunity of saying how 
pleased I have been with the substantial manner in which the con- 
tractors have carried out their work. None of the machinery or build 
ing has given me the slightest anxiety ; and it only proves the prudence, 
with inclines as with other work, of not having cheap work or inex- 
perienced men to do it. 








[From Engineering.—Continued from page 774.] 
American Competition.—No. VII. 
iniscasiiilimdalis 
By Mr. OBERLIN SMITH, President, Ferracute Machine Company, 
New Jersey. 

Responding to the Editor’s request for some Western opinions regard- 
ing recent imports of American manufactured goods into Great Britain, 
wherein the question is raised whether such successful commercial 
competition is due to cheaper material, or better processes, or more 
skilful labor, or superior management, or any of these causes, and if 
so to what extent, and why ; the writer feels that, so far as this ques- 
tion may have an affirmative answer, one great and primal underlying 
cause of such success in America is that its people are mostly descended 
from Englishmen. Indeed, it could hardly be conceivable that a good 
mother should so train her children when they go forth into the world 
and build up a great nation, in many cases under the most severe and 
disciplinary conditions of environment, that they should not sometimes 
excel the parent, who has stayed at home and expended many of her 
energies upon her other offspring, as she has sent them out to colonize 
the world. 

The mechanical excellence in question seems, in America, to have 
taken the torm of a peculiar ingenuity in overcoming difficulties as they 
arose in an original and unconventional manner. This tendency of 
mental action to contrive new methods of doing things, and new tools 
to cary out these methods, was no doubt originally forced upon the 
American settler, to a great extent, by the isolation of a new country, 
and ‘he consequent difficulty of following old methods by running in 
the :uts which his fathers and grandfathers had made. It therefore 
seen: probable that the inherent conservatism of the British mind, with 


they are good, and because they have been held on to for solong a 
time as to prove them good, even from generation to generation, is the 
great underlying cause of a less conservative nation winning certain 
successes, which are due to daring and original methods. Obviously, 
however, an extended analysis of the historical and psychological 
reasons for such national differences as have been hinted at, would 
here be out of place. 

It is proposed in this article to consider chiefly the use in Great Brit- 
ain of American machines, ranging from a watch to a locomotive, but 
in all of these the material is usually a comparatively small factor of 
the total cost. If we consider, for a moment, certain heavier and 
cruder articles, which are supposed to have been somewhat extensively 
imported in recent years, not to speak of beef and apples, we generally 
find that the low cost which leads to such importations, is largely due 
to natural adavntages, such as immense ore and fuel deposits, easily 
accessible by reason of nearness to the surface, etc. 

In the case of food products, certain advantages of soil and climate, 
together with large areas of cheap land, should, of course, prove 
sufficient reasons for successful competition. 

In the matter of producing machines, wherein that class of English- 
men called Americans, appear to have acquired a peculiar skill, the 
chief element of low cost does not seem to be due, to much extent, to 
cheapness of materials, and probably not in any very great degree to 


.| superior average intelligence among journeymen workmen ; although 


it is doubtless probable that the long-established public school system of 
America has produced a higher average grade of education among this 
class of the population. 

In a general view of this subject too much importance should not be 
attributed to certain quite recent importations to Great Britain and her 
colonies of heavy articles, such as locomotives and bridges, as in some 
of these cases American cheapness and quickness have been aided by 
local and temporary conditions which have caused British manufac- 
turers to be unusually busy, and consequently behindhand with their 
orders. As far as we can judge from this side of the water, such con- 
ditions have been partly brought about by the recent great strikes, the 
like of which it is to be hoped will not soon happen again, and which 
may not be a permanent factor in the question at issue. 

Returning to the consideration of comparatively small mechanical 
productions (it must be remembered that in big things like ships, 
Englishmen are still taking the lead), such as watches, clocks, pistols, 
guns, sewing machines, agricultural implements, flour mill machinery 
and machine tools of all sorts, such as drillers, millers, lathes; shapers, 
planers, automatic screw machines, punching, cutting and drawing 
presses for sheet metals, etc., there doubtless is, and probably will con- 
tinue to be, a considerable volume of importation from America. 

The principal reason for this undoubtedly lies in a certain mechani- 
cal habit which this generation of Americans has partly acquired and 
partly inherited, which leads to a radically novel method and system 
in a great many manufacturing operations. Whatever inherent merits 
this general system may possess will doubtless lead to its gradual adop- 
tion by so intelligent and highly trained a class as British engineers 
and manufacturers. In thus absorbing, so to speak, some mechanical 
Americanisms, reciprocating certain absorptions of English ideas, which 
Americans have duly indulged in, British engineers will find that it 
does not pay, as has perhaps been too often the case with cars, locomo- 
tives, bridges, etc., to design each particular article or set of articles in- 
dividually, regardless of the designs of other engineers in similar lines. 
The very proper pride in some individual design, which leads an engi- 
neer to put it befor the world as a work of art, as does a great author, 
painter or sculptor, the product of his brains, is not adapted to meet 
modern industrial competition, where the works in question must be 
cheaply produced for the full enjoyment of the public at large. 

Standardizing all business among engineers, by proper co-operation, 
would seem in this class of work to be the only way to enable manufac- 
turers to so prepare their tools and so to make up component parts in 
quantities as to make low bids when estimating. Such a process might 
cause the designers to feel as would a number of painters if a few of 
their great pictures were blended into one composite photograph, and 
chromo-lithographs produced therefrom for the artistic cultivation of 
the multitude. This principle, however, has enabled Americans to do 
their work both quickly and cheaply. 

The peculiar mental habit which has led to the enormous cheapening 
of individual pieces, standardized and made up in large quantities, may 
be characterized (in the absence of a better name) as the jig habit. It 
is true that the special tool known as a jig in machinery manufacturing 
does not cover the ground in question. It usually consists of a frame, 





its ti ‘dency to hold to things which have been proved good, because 


or box, or cage, or flat plate, into or under which a piece of metal is 
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placed to be drilled or otherwise operated upon. If, for instance, the 
frame of a sewing machine, or the saddle of a lathe requires a number 
of holes of very exact size with predetermined spaces between them, all 
to be drilled at fixed angles with each other and with some real or im- 
aginary plane relative to the piece of metal itself, it is easy to see that 
these holes can be located and drilled in a proper machine, by cheap 
and unintelligent labor, with far more accuracy and uniformity, in 
thousands or millions of pieces than could be done by the most intelli- 
gent mechanic who attempted to drili each one singly. Moreover, the 
operation can be performed with almost marvellous quickness, in com- 
parison with the older method. This jig drilling has become the rule 
in America where a considerable number of pieces are required to be 
alike. It is, of course, used also in England, but there is a conserva- 
tive tendency which in many cases clings to the old method of making 
each article as good as it can possibly be by putting upon it the trained 
and artistic skill of the best available workmen. The jig method puts 
still more skill, of a better trained and more scientific workmen, into 
making the jig itself—together with ‘‘ master tools” with which to 
originate this jig, and to reproduce it when worn out. This master 
workman, having to do his work but once, can then give his time to 
other tools for cheapening other pieces, instead of wasting his energies 
with handwork upon each individual piece of the product. 

Without doubt the workshops of Europe will to this day show in- 
numerable skilled artisans practising their craft rapidly and effectively 
upon each piece of the batch of article being produced. It is true that 
they have, in many cases, learned to differentiate their labor, each 
workman devoting himself as far as possible to one kind of piece, 
rather than to making the complete article, as in older times. This is 
instanced by the watchmaking and the toymaking systems of Switzer- 
Jand, where work is produced with almost marvellous cheapness. Still 
more marvellous, however, are, the results of the system which has 
been chiefly developed in America, where not only is the work special- 
ized so as to make each piece separately as a distinct article of manufac- 
ture, and each operation upon the piece individualized and isolated 
from the others, but each one of these operations is provided with a set 
of special tools which perform it with the highest efficiency, though 
worthless for doing any kind of work. 

In speaking of the jig habit in a preceding paragraph, the word jig 
was not used to designate actual jigs only, but was employed in a gen- 
eral sense as a representative of a class of tools consisting of templets, 
jigs, cradles, etc., together with the auxiliary gauges necessary for 
testing the work produced by the operating tools in question. This 
class of implements unfortunately has no specific name in general, 
which exactly defines it. In American shop nomenclature the word 
‘* fixtures,” is often applied, but this obviously is not a good name, as 
the word has too many other meanings. 

Closely allied to these fixtures,.in high efficiency for reproducing 
work, is the turret lathe with its carefully gauged and accurately 
located tools brought by an indexing device, into proper relation with 
the axis of the lathe spindle, which carries the work. In such a ma 
chine, especially when operated automatically, vast quantities of turn- 
ing and boring operations can be very rapidly performed, not only 
upon rods and bars of metal, but upon small castings and forgings of 
various kinds. By this means the saving over old methods, where 
cutting tools have to be displaced and relocated on each piece of work, 
and the diameters carefully felt for by readjustment of the same, is 
found to be enormous. Furthermore, such machines, even when not 
automatic, can be operated by the cheapest grade of labor. 

Under the general head of ‘‘Special Tools,” besides those above 
mentioned, should be included foundry patterns and working draw- 
ings, these having in general the same duplicating qualities. In addi- 
tion to special tools, good modern shops now have many special ma- 
chines, which are usually modifications of the drilling, boring, turning, 
milling and planing machines in common use. Instances of these are 
seen in various multi-spindle drillers, car axle lathes, etc. 

Another element in the cheapness of American machinery may 
sometimes be found in its simplicity, compared with European and 
especially continental designs. This is attendant, first, by carefully 
designing each member of a machine to perform as many functions as 
possible ; second, by making it up of as few pieces as possible ; third, 
by making these pieces of as simple a shape as possible and adapted to 
fast and easy operations in special tools. Such designing requires 
much thinking of the highest order, supplemented by both experience 
and forethought. Not only must the machines be good and strong 
and simple and beautiful, but each member and component piece 
therein must have the same qualities. In addition, each operation 
upon such pieces, and each tool to perform it, together with the master 
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tools for keeping in order and reproducing the same, must be tough, 
out beforehand and a complete plan formulated for future manu! acture, 

In general, the methods above indicated all tend, not only to cheap 
production in duplicating each piece of an article, but incidentally to 
that accuracy that is required for the interchangeability of parts. This 
admits of the cheap assembling of the whole structure, and thie fur. 
nishing of pieces afterward for cheap repairs, thus making the article 
more popular with the buyers and users thereof. The grand principle 
underlying this system is exactly the same as in the arts of printing 
or type-casting, or weaving patterns in a Jacquard loom, in all of 
which cases a high quality of intellectual work and mechanical! ski 
has been put into original devices which will cheaply and accurately 
reproduce their kind in untold numbers. 

Whether the American people, with their industry, skill and com. 
mon sense, inherited from the Mother Country, supplemented by vari. 
ous peculiar conditions of environment, have been led to a higher 
appreciation and practice of the development of the generic principle 
we have been discussing, is a question for the world to consider, and 
perhaps to profit by. It seems to many Americans that this is the 
case, and that this principle happens to have been developed to a some: 
what higher degree among them than elsewhere. If this is true, it 
will doubtless account for a good deal of the export trade from the 
United States abroad. Whether, and to what extent, the methods in 
question will serve as an object lesson to other nations, remains to be 
seen. In regard to the primal cause of peculiar developments like the 
one in question among different races and nations, nothing more need 


be herein said, this being a question for the anthropologists and poli. 
tical economists. 








The Use of Coke in the Treatment of Sewage. 
sinciiaitiminigen 

The Journal of Gas Lighting says it may be remembered that the 
above subject was dealt with by Professor Frank Clowes, D.Sc., F'.1.C., 
the Chief Chemist and Superintending Gas Examiner to the London 
County Council, at the recent meeting of the British Association at 
Dover. Dr. Clowes has since, in conjunction with Dr. A. C. Houston, 
M.B., presented to the Main Drainage Committee of the Council a vol- 
uminous report (the second on the subject) on the bacterial treatment 
of sewage, giving an account of the experiments carried out with the 
crude sewage of London in the coke beds at Crossness. The report is 
in two divisions—the first (chemical) by Dr. Clowes, and the second 
(bacteriological) by Dr. Houston. 

In his introductory remarks, Dr. Clowes states that, after duly con- 
sidering the different methods of dealing with sewage which have 
been proposed, it appeared to him that the intermittent treatment in 
bacteria coke beds was the one most likely to be suitable to the condi- 
tions at the Council’s northern and southern outfalls. This treatment 
depends upon the action of bacteria, and therefore the term “* filtration,” 
which implies mechanical removal of suspended impurity, should, he 
says, be abandoned. On February 15, 1898, the Council approved, on 
the recommendation of the Main Drainage Committee, of his proposal 
that further experiments should be made on this process of intermittent 
bacterial treatment in coke beds, and the Chief Engineer (Sir A. 
Binnie) willingly accorded his co-operation. Dr. Houston was detained 
for the purpose of conducting bacteriological investigations during the 
first year of the experimental work, and a grant was voted by the 
Council for the purpose of laying down coke beds on a small scale 
at Crossness, and for maintaining their working. These were con- 
structed and worked to his entire satisfaction. It appeared to Dr. 
Clowes to be necessary that the crude sewage at the northern outfall 
should be subjected to similar experimental treatment, and a further 
sum was accordingly voted by the Main Drainage Committee on July 
21, 1898, to equip small experimental coke beds. Full particulars re: 
specting them and the results obtained by them are to be included 10 
a special report in due course. The Committee received in Jun: last 
year a report on the results obtained by Dr. Houston from a bacierlo 
logical examination of the crude sewage as it arrives at Crossnes and 
at Barking, and in the report now presented the results are stated w hich 
were obtained by him from a similar examination of the sewage after 
its passage through the coke beds. Dr. Clowes explains that his ¢* 
periments were carried out by filling the coke beds with sewage inti 
the coke was just submerged, then allowing the sewage to reman '! 
contact with the coke for several hours, and finally draining the !:qvid 
away completely. The coke was then left for some time in c ital 
with the air, which fills the interstices of the coke bed when the | juid 


has flowed away. This series of processes is repeated at re ular 
intervals. 

Passing on to deal next with the objects of the experiments, Dr. 
Clowes points out that the bacterial treatment of sewage in coke beds 





1s already in use for purifying the sewage of several towns conta ni8g 
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a population less numerous than that of London. But in order to 
render the process adaptable to the treatment of London sewage, it ap- 
peared to be necessary to use coke-beds which were deeper, and which 
could be more rapidly filled and emptied, than those usually employed 
elsewhere. Since London sewage is of a special character, consisting 
not only of domestic drainage, but of manufacturing refuse of the most 
varied description, it seemed advisable to ascertain by a lengthened 
experience whether its purification was possible, and whether it could be 
regularly maintained by the process of bacterial treatment. With these 
objects in view, coke of fairly large size was employed, and the coke was 
introduced into tanks of considerable depth, so as to enable the layer 
to be progressively increased in thickness during the progress of the 
experiments. The main objects of the experiments were to ascertain— 
(a) the effect of using the coke in fragments about the size of a walnut ; 
(b) the effect of increasing the depth of the layer of coke beyond the 
usual limit; (c) the extent to which the raw sewage underwent purifi- 
cation by the treatment; (d) the practicability of maintaining the con- 
stant passage of raw sewage through the same coke bed, without de- 
terioration occurring either in the bed or in the effluent ; (e) the amount 
of sewage which could be treated daily by a superficial unit of the 
coke bed; (f) the extent to which the effluent underwent further im- 
provement by its passage through a second similar coke bed ; (g) the 
suitability of the effluent for maintaining the life of fish; and (h) the 
effect of the treatment on the number and nature of the bacteria which 
were present in the raw sewage. The general results obtained from 
about ten month’s experience of the coke bed treatment point to the 
following conclusions : 

Size of Coke.—The use of ordinary gas coke, in pieces about the size 
of walnuts, seems to be attended with the following advantages, as com- 
pared with the use of smaller coke. The larger coke enables the bed 
to hold a greater volume of sewage. The beds now in use had an ori- 
ginal capacity for sewage which was nearly equal to the volume of the 
coke which they contained, in place of only 20 or 30 per cent. of that 
volume, as is shown by beds containing smaller coke. The use of the 
larger coke also allows the beds to be more rapidly filled and emptied, 
and to be more completely emptied and aérated. 

Depth of Coke.—Coke beds similar in character, but differing in 
depth, have been found to give practically identical purifying effects. 
At present experience has been obtained only with a 4-foot and with a 
6-foot bed ; but arrangements are being made to extend these depths 
considerably. [On June 21, 1899, a bed 13 feet in depth had been work- 
ing satisfactorily for over nine weeks, and had given a purification ap 
proximately equal to that effected by the 4-foot bed.] 

Chemical Purification Effected by a Single Treatment.—The sewage 
had been roughly screened before reaching the coke beds, and it was 
free from larger matter usually described as ‘‘ filth,” and from coarse 
sand and heavy mineral road detritus; but it contained all the suspend- 
ed solid matter usually termed ‘‘sludge.” During part of the per- 
iod reported upon, the coke beds received only one charge of this raw 
sewage daily ; but latterly all the coke beds have received two charges 
daily of raw Crossness sewage. The coke beds have removed the whole 
of the suspended matter or ‘“‘ sludge” from the crude sewage ; and they 
have yielded an effluent which occasionally shows a slight turbidity, 
apparently due, in ordinary flow, mainly to the presence of bacteria, 
but which is increased in storm flow by fine clay and mud. Not only 
has the suspended matter been removed, but the removal of the dis- 
solved oxidizable and putrescible matters of the raw sewage has been 
secured to the average extent of 51.3 per cent. by the single process, 
the 4-feet coke bed giving 52.7 per cent., and the primary 6-feet bed 49.9 
percent. The effluent thus produced remains free from objectionable 
odor when it is kept in open or closed vessels, provided the bacteria 
present in it are not removed or killed by special subsequent treatment. 
The effluent could not, therefore, produce any offensive smell when it 
is introduced into the river. 

Permanency of Coke Beds.—Since the coke beds have become 
regular in their action, neither the effluent nor the coke itself has 
fouled. The coke which has been in use for upwards of twelve months 
has shown no general tendency to break up; but the surface of each 
piece has become partially covered with soft matter which consists 
mainly of fine particles of coke with some fine sand, woody and vege 
table tissue, cotton and woolen fibers and diatoms. Below this film the 
coke is perfectly hard, and no sand has penetrated 2 millimeters below 
the surface. The sand when examined by polarized light was found 
not to be granite sand derived from road detritus. The ash in the coke 
has been reduced in amount by about 25 per cent, during its exposure 
to sewage in the bed. The capacity of the 4 foot bed has, during the 
period under review, been reduced from 50 to 33 per cent, of the whole 





volume of the bed. This reduction of capacity appears to be mainly 
due to fragments of straw and chaff, apparently derived from horse 
dung, and to woody fiber derived from the wear of wood pavements. 
The treatment of raw sewage by this coke bed is being continued, in 
order to ascertain whether the decrease in the capacity goes on. It has 
been ascertained that the original capacity is not restored in any degree 
by prolonged aération, which proves that the deposit on the surface of 
the coke was not organic matter of animal origin ; but it has been 
found that the vegetable tissue, which appears to be the main cause of 
the decrease in capacity, can be in great measure separated from the 
raw sewage by a brief period of sedimentation before the sewage is 
allowed to flow into the coke bed. 

Amounl of Sewage which can be Treated Daily by a Superficial 
Unit of the Coke Bed.—The volume of sewage which can be passed 
through the coke bed per unit of superficial area has not yet attained 
its maximum, since the depth of the bed is being further increased. It 
originally amounted to 555,000 gallons per acre per day for the 4 foot 
bed, and to 832,500 gallons per acre per day for the 6 foot bed This 
represents in each case one filling per day. But, as already stated, two 
fillings have been made successfully for six months; and this corre- 
sponds to 1,665,000 gallons per acre per day for the 6-foot bed. These 
amounts are reduced, after 10 months’ working of the beds, to 370,000 
gallons per acre for a single filling of the 4-foot, and to 673,400 for the 
6-foot bed. The maximum possible rate of treatment by each bed is 
possibly not yet reached. 

Secondary Treatment.—It has been stated that the purification 
effected by a single treatment of the raw sewage in the coke beds 
amounts to a complete removal of the suspended matters, and to a fur- 
ther removal of an average of at least 51.3 per cent. of the dissolved 
putrescible oxidizable matter. The primary 6-foot bed actually re- 
moved, on an average, 49.9 per cent. of dissolved impurity, and a sec- 
ond process has effected thus far an additional purification of about 
19.3 per cent.; giving a total average purification of the clarified raw 
sewage amounting to about 69 2 per cent. 

Effect of the Effluent on Fish.—Fish die at once when they are 
placed in the present effluent produced by chemical precipitation, prob- 
ably because there is a serious deficiency of dissolved oxygen in the im- 
pure liquid, and therefore their respiration cannot be maintained. Net 
only gold fish, but roach, dace and perch have lived for months in the 
first effluent from the coke beds ; and they apparently would live and 
thrive in this liquid for an indefinite period. 

Bacteriological Character of the Effiuent.—The results obtained by 
the bacteriological examination of the effiuent by Dr. Houston seem to 
indicate that the coke treatment does not by any means remove the bac- 
teria from the crude sewage, and, indeed, does not materially reduce 
the number. It shows that the presence of many of them in the effluent 
is possibly unobjectionable, and is probably necessary for the purpose 
of completing the purification of the effluent when it has flowed into 
the river ; but it further shows that some of the bacteria, whose pres- 
ence might be looked upon as undesirable in drinking water, pass 
through the coke beds. 

Dr. Clowes comes to the conclusion that neither on chemical, nor 
possibly on bacteriological grounds, can any serious objection be raised 
to the introduction of the effiuent from the coke beds into a portion of 
the River Thames which is cut off by locks from the intakes of the 
water companies, and the water from which is not employed for drink- 
ing purposes, and cannot be used for drinking on account of its brack- 
ish uature. The effluent certainly will not, he says, cause any deposit 
upon the bed of the river, and will even tend to render the turbid water 
of the lower river clearer and more transparent. At the same time, the 
liquid discharged from the outfall into the river will be sweet and en- 
tirely free from smell. Further, it will carry into the river the bacteria 
necessary for completing its own purification in contact with the aérated 
river water ; and therefore under no conditions can it become foul after 
it has mingled therewith. The effluent will in no way interfere with 
fish life in the stream. 

As compared with the present process of treating sewage by chemical 
precipitation and sedimentation, Dr. Clowes says the bacterial process 
presents the following advantages ;,(a) It requires no chemicals. (0) 
It produces no offensive sludge, but only a deposit of sand or vegetable 
tissue which is free from odor. (c) It removes the whole of the sus- 
pended matter, instead of only about 80 per cent. thereof. (d) It effects 
the removal of 51.3 per cent. of the dissolved oxidizable and putrescible 
matter, as compared with the removal of 17 per cent. only effected by 
the present chemical treatment. (e) Further, the resultant liquid is 


entirely free from objectionable smell, and does not become foul when 
it is kept ; it further maintains the life of fish. 
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In the second section of his division of the report, Dr. Clowes ex- 
plains the construction and method of working of the coke beds, gives 
a history of each bed, adduces experimental proof of the aération of the 
beds, and describes the condition of the crude sewage and the effluent. 
This portion of the report is as follows. 

Construction and Details of the Coke Beds.—For the purposes of 
the present experiments, three brick lined tanks with brickwork bot- 
toms were specially provided with suitable outlets and with means of 
charging them with raw sewage by means of a pump and distributing 
troughs. A series of parallel loose jointed stoneware drain pipes were 
laid on the bottom of the tanks, and were connected with suitable out 
lets. This arrangement served to draw off the effluent. Two of these 
tanks (A B) are precisely similar in dimensions, being 22 feet 6 inches 
long, 10 feet 8 inches wide, and 12 feet deep; and the superficial area 
of each is y§, of an acre. The third tank (C) is of less regular shape, 
but of the same area as A and B, and 6 feet in depth. 

One of the tanks (A) was filled toa depth of 4 feet with coke of uni- 
form size ; each fragment being about as large as a walnut. The coke 
was drawn from the retorts of the gas works at the Crossness outfall, 
and was found by long soaking in water to absorb 15 per cent. of its 
weight of water. The coke bed had a sewage capacity of 3,000 gallons, 
which is equal to 50 per cent. of the volume occupied by the coke and 
the air space ; the volume of the coke amounts to 960 cubic feet. This 
coke bed is best described as the ‘‘ single” bed, since it has been used 
for the purpose of subjecting the sewage to a single process only. 

The other two tanks (C B) have been filled to a depth of 6 feet with 
precisely similar coke, which was obtained from the South Metro- 
politan Gas Works. The sewage capacity of each of these tanks is 
4,500 gallons. As compared with the single coke bed, the capacity of 
the bed is therefore enlarged in proportion to the increased volume of 
coke which it contains. Tank C is at a higher level than tank B, and 
the two coke beds have therefore been easily rendered available for a 
process of double treatment. The raw sewage has been pumped into 
tank C, and the effluent from this tank has been allowed to flow by 
gravitation into tank B, and there to undergo a second treatment. In 
order to avoid confusion, the two tanks C B have been called the 
‘*‘double” coke bed ; and for purposes of distinction tank C has been 
called the ‘* primary,” and tank B the ‘‘ secondary ” bed. It should be 
stated that the effluent from the primary bed was passed through a 
small laboratory coke vessel pending the preparation of the secondary 
bed. This coke vessel consisted of a glass bottle of 2.75 gallons capa- 
city, which was filled with small coke, and which had a sewage 
capacity of 1.25 gallons, or about 45 per cent. of that of the coke which 
it contained. 

Method of Working and Present Condition of the Coke Beds.— 
After each coke bed has been filled from above to the level of the upper 
surface of the coke—a process which occupies about 7 minutes for the 
4 foot bed—the sewage remains in contact with the coke for three hours. 
The liquid is then allowed to slowly flow by gravitation from the bot- 
tom of the coke bed—the process of emptying requiring an hour forthe 
4 foot bed ; and the coke bed is then allowed to stand empty for about 
eight hours, in order that the surface of the fragments may become 
aérated. Iu the case of the secondary coke bed, the aération lasted 
only seven hours. The coke bed requires to be daily filled and emptied 
and aérated for about four weeks before it is ‘‘ matured” and begins to 
exert its full purifying effect upon the sewage. During this interval 
the coke is doubtless becoming sown with bacteria, which are the 
active purifying agents, and which are present in large numbers in 
the raw sewage. This process of ‘‘maturing” the coke bed has 
usually been carried on during its construction by constantly treating 
the coke with sewage while it is being introduced into the tank. 

In the earlier experiments with the single coke bed, when it was 
being filled twice a day, and before it was fully matured, the bed evi- 
dently became overworked, and accordingly returned a foul effluent, 
and the coke itself became foul. A fortnight’s rest in an empty condi. 
tion restored its activity, and it has not again given any unsatisfactory 
results while being filled with sewage once a day, and latterly when it 
has again been filled twice aday. The coke beds are not filled on Sun- 
days. They also rested for four consecutive days, including Sunday, 
during the Whitsun recess, and on July 30 and Axg. 1,5, 6 and 7—the 
latter rest being partly due to the necessity of. repairing the sewage 
pump. The coke beds rested on five other days. With these exceptions, 
they have been continuously at work since the date when they were 
started. The surface of each working bed is broken up toa depth of 
several inches twice a week by being raked over ; this keeps the surface 
open, and there is no appearance of its becoming clogged. At longer 
intervals, a hole extending from the surface of the bed to the bottom of 





the tank has been dug in thecoke. The wholeof the coke has on every 
occasion been found to be perfectly sweet when it has been thus ex. 
posed, and possesses only a slight earthy odor. The surface o/ the 
upper portion, to a depth of 3 or 4 inches, is not quite bright ; but | 
emits no foul smell. The use of comparatively large pieces of coke in 
constructing the coke bed enables the bed to hold a charg of sewage 
which is considerably greater than that which would fill a similar bed 
constructed of the smaller coke which was formerly employed. 

A single daily filling of the coke bed deals, therefore, with almost as 
large an amount of sewage as the double daily filling of an ordinary 
bed. The larger size of the coke will doubtless also admit of the coke 
bed being considerably deepened without losing the possibility of fully 
aérating the coke. It may be confidently anticipated that the larger 
coke and greater depth of the bed will thus enable the necessarily 
large amount of sewage to be dealt with. Since the single coke bed 
settled down to a steady rate of working, the number of daily fillings 
has been raised to 2, and the depth of one of the beds has been increased 
from 6 to 13 feet, in order to ascertain the possibility of working with 
deeper beds. 

History of Each Coke Bed.—The single coke bed was filled with 
coke to a depth of 4 feet. It was first charged with sewage on the 221 
of April, and from that date until the 23d of June it was charged with 
crude sewage twice daily, with the exception of Sundays, when it rested 
entirely, and of Saturdays, when it received one filling only. On the 23d 
of Juneit was decided to give the coke bed a complete rest for afortnightt, 
since both the bed and the effluent were becoming foul. There is little 
doubt that this foulness arose from the fact that undue work was thrown 
upon the bed before it had become matured. The impurities, therefore, 
gradually collected in the coke, since they could not be dealt with by the 
bacteria, which were not established in the bed at that period in sufficient 
number. Ultimately the impurities accumulated in the bed in such quan- 
tity as to render the purification insufficient. There is no doubt that this 
state is unlikely to arise in a coke bed which is not overworked in its im- 
mature condition. After the fortnight’s rest, the bed was filled only once 
a day, and effected satisfactory purification of the crude sewage con- 
tinuously until November 7, 1898. During this period the bed was 
stopped on certain public holidays and for the repair of the sewage 
pump, these stoppages amounting in all to 12 days. On November 8, 
1898, a commencement was made with two filings a day, and this was 
maintained until February 18, 1899. The results obtained by two [ill- 
inzs have been perfectly satisfactory. Up tothe latter date, this coke 
bed had been charged with raw sewage 339 times, and the one layer of 
coke had dealt with about 847,500 gallons of the raw sewage. The bed 
had, therefore, removed from the sewage an amount of solid matter 
which in the dry condition would weigh 324 cwt. This solid matter 
would represent 20.25 tons of sludge, containing 92 per cent of moist- 
ure, or, taking 1 ton of sludge as occupying 33 cubic feet, the sludge 
removed by the bed would fill the empty coke bed tank to a depth of 
2 feet 9 inches. 

The primary coke bed for the first stage of the double treatment was 
charged with coke somewhat slowly, owing to the difficulty of procur- 
ing this material at the time the bed was being constructed. From 
July 12 to September 1, the period over which the introduction of coke 
extended, the bed was, however, frequently charged with crude sewage, 
in order to carry on the maturing during the lengthened process of 
construction. The bed started its regular work in the treatment of 
crude sewage on September 1, and from that date until September 18 
it had been filled 213 times. This coke bed, which is 6 feet in depth, is 
now producing an effluent in which the purification is practically tle 


g | same as that effected by the single coke bed, which is 4 feet in dep hi. 


It may therefore be inferred that the purification effected by the bed 
will not be diminished when its depth is still further augmented. 

For the second stage of the double treatment, the secondary coke b« 
was matured by treatment with sewage during i's construction. It -e- 
ceived its first charge of raw sewage on June 2, and was worked until 
Aug. 31 as a single crude sewage coke bed. During that period it ~e 
ceived 60 fillings of raw sewage, and 244,200 gallons of sewage in °!! 
were passed through it. It removed from the sewage an amount of 
solid matter which in the dry condition would weigh 9.35 cwt. T!'s 
solid matter would be equivalent to 5.85 tons of sludge, containing )? 
per cent. of moisture. Since Sept. 1 this coke bed has been used as 4 
secondary bed, and has received the effluent fro n the primary bed, ad 
subjected it to a second process of treatment. Since the primary effluet 
is usually clear, this secondary bed has been spared the process of '°- 
moval of solid suspended matter, and has exerted all its purifying 
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i vperimental Proof of the Aération of the Coke Beds.—In order 
to ascertain whether the surfaces of the fragments of coke became fully 
aéraled throughout the bed between the successive chargings with raw 
sewage, two vertical pipes were inserted into the bed, reaching to the 
depttis of 6 feet and 13 feet respectively. After the sewage had flowed 
away from the bed, samples of air were drawn off from the interspaces 
between the coke fragments at stat-d intervals, and the percentage pro- 
portions of oxygen and carbonic acid were estimated in this air. The 
results, Which in the case of the 13 foot depth were only of a preliminary 
character, indicated that even after the air had been in contact with the 
lower strata of the coke for 70 hours, the air still contained an average 
of about 75 per cent. of its original oxygen, and the average amount of 
carbonic acid did not exceed 3 per cent. This evidently represents an 
entirely satis'actory condition of aération of the coke surfaces. 
Variation in the Condition of the Crude Sewage and its Effect 
upon the Effiuent.—The sewage which has been subjected to the above 
treatment has varied much in character, as judged by the amount of 
suspended matter and of dissolved oxidizable matter which it contains. 
The effluent derived from this sewage appears, as a rule, to have under- 
gone a variation corresponding to that of the sewage from which it has 
been produced, The occasional diminution in the percentage purifica- 
tion does not appear to be due to an acid, reaction of the sewage hind- 
ering the bacterial action, since the sewage is always either alkaline or 
ueutral in reaction. Neither is this diminished purification apparently 
to be referred to the presence in the sewage of undue proportions of 
chemical refuse derived from gas and chemical works. No evidence 
has been obtained of interference with the normal action of the coke 
bed from such causes. It appears, however, very probable that the 
purification of the raw sewage is most complete when the sewage is in 
a fairly dilute and fresh condition. The least satisfactory results were 
ootained during the hot, dry weather of the recent summer, when the 
sewage arrived at Crossness less dilute, owing to the absence of rain, 
and in an offensive and putrescent state owing to the high temperature 
of the air. Even when the sewage was poured upon the coke beds in 


this offensive condition, the effluent from the beds was not offensive in 
character, and it did not become so when it was kept. It differed from 
better efluents only by containing a larger amount of dissolved oxidiz- 
able matter. 

Relative Purity of Clear Sewage, Chemical Effluent, Coke Bed Ef- 
fluents and Lower River Water.—The relative amounts of dissolved 
putrescihle matter in the sewage, the chemical effluent and the coke bed 
effluent, as measured by the oxygen which they absorb from perman- 
ganate, are as follows: 

Impurity Percentage Purifi- 


_of cation Calculated 

Liquid. on Raw Sewage. 
cs ckceneeveeis caches 3.696 i 
Chemical effluent.................. 3.070 16.9 
Coke bed effluent (single treatment). 1 709 51.3 
Coke bed effluent (double treatment) 1.137 69.2 
River water, high tide.............. 0.350 
River water, low tide .............. 0.429 


A comparison of these numbers with one another shows that, by sub 
stituting a single coke treatment for chemical treatment, the effluent 
sewage discharged into the river would be completely free from sus- 
pended impurity, and would possess a purity, as regards dissolved 
putrescible matter, of 51.3 as compared with 16 9 in the present effluent, 
representing an improvement of 67.1 per cent. If discharged after 
double treatment in the coke beds, the percentage improvement on the 
chemical effluent would be 756. The bacterial action continuing in 
the river would rapidly bring the purity of such a liquid into a con- 
dition equalling that of the river water itself. 

In the third section of his portion of the report, Dr. Clowes tabulates 
the results of the chemical examination of the raw and the bacterially 
treated sewage. 

The second division of the report contains the results obtained by 
Dr. Houston in his bacteriological examination of the Crossness crude 
sewage and of the effluents from the coke beds. The report, which is 
very elaborate, is accompanied by a number of diagrams and plates of 
hs of micro photographs specially taken by Dr. Albert 
VOI n, 








Advantages of Coke Over Coal as a Fuel for Generating 
Steam. 

—_— 

A paper read by Mr. ARTHUR C. FREEMAN, at the Montreal Meeting 

of the New England Cotton Manufacturers’ Association. | 

_ te item of fuel being one of the large items of expense entering 

‘nt. the cost of manufacturing, is necessarily one in which every 

ma iufacturer is interested. The most important fuel in use at the 

pre-ent time is coal. The cases where wood is used are exceptional, 


an’ becoming more so as the population increases, and timber becomes 
sea "e and more in demand for structural purposes. 
| is only recently that the question of coke has been seriously con- 





sidered by manufacturers here in New England, although large quan- 
tities are annually consumed in the west, where it enters into competi 
tion with both hard and soft coals. 

One of the reasons why this fuel has not been more extensively used 
in New England is possibly due to the fact that it is only recently that 
its manufacture has been attempted on a commercial scale. The here- 
tofore high cost has been one of the reasons for its no more general 
adoption. 

Coke, as generally understood, is carbonized coal, or the carbon 
of the coal left in the ovens after expulsion of the volatile substances 
by heating, or as it is generally called, coking. The volatile sub- 
stances, viz., tar, pitch, gas, ammonia, etc., are smoke producers. 
About one-third of the weight of the coal is thrown off in the coking 
process ; the carbon in 1} tons of coal is, therefore, largely represented 
by the carbon in one ton of coke. 

The manufacture of coke is generally carried on in heaps, retorts or 
ovens, and is spoken of as a gas or oven coke, referring, of course, to 
its mode of production. In the case of oven coke, the object is not so 
much to prepare coke as it is to obtain gas, tar and various other pro- 
ducts. 

In the present day, coal is converted into coke almost exclusively in 
ovens constructed for this purpose, it having been found that by the 
use of ovens the operation is more readily conducted, and that a larger 
quantity and better quality are obtained. 

Coke is prepared for various purposes: For increasing, or rather 
concentrating the quantity of carbon in the coal, thus obtaining a fuel 
which will yield a more intense heat than coal ; and for the purpose of 
converting coal into a fuel which does not become pasty when ignited 
—coal in consequence of this property being unsuitable for blast, 
cupola or other furnaces. 

Well burnt coke, or oven coke, is a hard, uniform, compact, solid 
mass, difficult to break, and not honeycombed, or very porous. Its 
color is black gray or iron gray, with a dull, metallic gloss. Good 
coke should contain very little sulphur. 

When discharged from the ovens, coke consists chiefly of columnar 
pieces about 8 inches long and 4 or 5 inches thick, with smaller pieces 
mixed in. By a specially designed crusher, it is then broken up into 
various sizes, as egg, nut and pea. For boilers it is generally used as 
it comes from the ovens. 

The advantages claimed for this fuel are that it is clean, there being 
no dust, no dirt, no smoke, and but few ashes. It kindles quickly, 
makes the hottest fires, is easily controlled, and requires but little 
draft. It does not clog the boiler flues, thus obviating the frequent 
and expensive cleaning. This secures the complete utilization of the 
heat value of the fuel. 

It is smokeless. When looking at the stack of a boiler fired by coke, 
it is impossible to determine whether the boiler is running or not. 
This absence of smoke, especially around bleacheries and other places 
where expensive and fine work is carried on, and in thickly populated 
communities, where soot and smoke are so destructive, is a matter of 
n© little importance. 

Its general use would probably do away entirely with the smoke 
nuisance encountered in some of our large cities, and would add im- 
measurably to the comfort of those who travel by steam where coal is 
used. 

At the present time this question of smoke from soft coal is receiving 
the very serious consideration of the municipalities of some of our 
large eastern cities. New York is seriously threatened with the same 
affliction that has beset Pittsburg and Cincinnati, and Boston is fast 
losing its prestige as a clean and healthy city. Fine buildings are 
being injured by smoke, and, what is far worse trying to the indi- 
vidual, the interiors of houses likewise suffer from the same cause. 
From a hygenic standpoint the health of citizens must in a measure be 
impaired by breathing this soot. With the volatile substances removed, 
the dangers from spontaneous combustion are entirely eliminated, and 
it can be kept with safety anywhere and for any length of time. 

Coke is a fuel unlike bituminous coal in its composition, and, there- 
fore, requires somewhat different treatment when used in place of that 
fuel. It resembles hard coal, and.@hould be fired in a somewhat simi- 
lar manner. Some changes in the ordinary grates will probably be 
necessary to burn coke with maximum economy and convenience, 
but it can be burned on ordinary grates. 

The following suggestions will be found useful in learning its man- 
agement. ; 

1st. In building the fire, put the coke on lightly and often, until the 
fire is 7 or 8 inches thick. An 8-inch fire will make steam much better 





than a heavier one. 
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2d. It is better not to disturb the top of a coke fire, therefore, when 
firing, spread the fuel evenly, so as to keep the fire level. 

3d. Shaking bars are very suitable for burning coke, and they should 
be shaken frequently. If dead bars are used, a light poker should be 
run under the fire frequently to keep clinkers from clinging to the 
grate, and to keep them broken up. A poker is better than a slice bar 
for this purpose, as it is lighter and more easily handled. The object is 
not to bar up the fire, but to detach small pieces of clinker, and prevent 
them from forming and running together. 

4th. It is advisable to keep water in the ashpit, or to introduce a jet 
of steam. 

Followirg is the result of a test made by the Mutual Boiler Insurance 
Company, of Boston, on the comparative evaporative powers of coals 
and coke compared with the best soft coals. Steam making value is 
the only criterion used in making up the table below. The coke is that 
of the New England Gas and Coke Company, and the value is based 
on boiler tests, and on proximate and ultimate analysis. 


Comparative Evaporative Powers of Coals and Coke Compared with 


the Best Soft Coals. 
Probable 
Combus- PerCent. Coal as 
Soft Coals. tible. of Refuse. Bought. 
ES eT EP TOOOT 100 7 100 
CN 5 oo 6 5.0085.050g ena ns 100 7 100 
Average Cumberland................. 98 74 98 
PR ES oi cinc in cas cn on dcke Sawn oe 95 5 97 
SN ies dial bb: kena e eine saan 95 10 92 
Pittsburg (Youghiogheny)............. 88 6 89 
Ohio (Hocking Valley)................ 80 6 82 
Pe SN os 5k ba pees doves yale 83 10 81 
Anthracite Steam Coals and Coke. 

Coke (New England Gas and Coke Co.) 91 94 89 
SICORE WO BOR ics. so ccresavecsss 96 15 88 
o se uckwheat............. 96 18 85 
es hie 6 die raddes denavare 95 15 87 
ce UN ENING occa soe ons Saire wae 95 18 84 
ES Wr ekki vkeeds + bencddcenens 93 15 85 
2 DRO WHERE... 60 cick cscs cc bite 93 18 82 
Ee eee? Peer 91 15 84 
PP NS oS. os bs cx édnnt eden 91 18 84 


The boiler tests are full length tests, carefully made on the type of 
boilers in general use, and with grates suitable for the coke. They in- 
dicate a value for the combustible portion of 86 per cent., both when 
considering the evaporation alone, and when allowance was made for 
the information given by gas analysis. 

The approximate analysis indicated a value of 92 per cent. and the 
ultimate analysis indicated a value of 93 per cent., from which figures 
we have estimated that 91 per cent. was a fair estimate for the evapo- 
rative power of the combustible. The percentage of refuse averaged 9} 
in three boiler tests. 

Another boiler test showed over 20 per cent., due to unsuitable grates 
for the size of the coke used ; but 94 per cent. appeared to be a fair fig- 
ure for proper grates, making the evaporative power of the coke 89 per 
cent. on the basis used in the table. 

The capacity of the coke appears to correspond to that of anthracite 
coal of similar size, and to be about 80 per cent. of the capacity of best 
soft coals, such as Cumberland, Pocahontas and New River. By capa- 
city is meant the ability to evaporate steam with a given grate area and 
draft pressure, irrespective of the economy. 

In regard to the behavior of the coke, it was found to clinker slightly 
in a manner similar to the Dominion coal from which it is made, but 
nowhere near as badly as some of the pea and buckwheat and anthra- 
cite coals frequently used. 








Double Voltage and Current Generators. 


—— > 
By Mr. ALTon D. Apams, in Elec. World. 


The army of electrical engineers is rapidly thinning the heteroge 
neous generating equipments in modern electric stations. The first 
great advance lay in the adoption of a uniform character for the main 
dynamos. The second movement gave each machine capacity to de- 
liver either direct or alternating current, as illustrated in recent equip- 
ment for the Chicago Edison Company. A third and final improve- 
ment in this line, and one that must soon find application from its 
great utility, is the combination of double voltage with direct and 
alternating current supply from each generating unit. 

A uniform character for main dypamos that deliver but one kind of 
current at a single pressure tends to reduced steam consumption and to 
fuel economy, but multiplies as much as three or four times, in some 
cases, the necessary total capacity of electrical machinery in the station, 
or between the engines and the consuming devices of customers. For 
an average case, if the electric energy is first generated as alternating 
current, a part must be converted to the direct ; if direct at first, then a 
part to alternating. If the main alternating current is generated at 


comparatively high pressure, say 2,000 or 3,000 volts, the conversion to 
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direct current requires transformers and rotary converters, making the 
total machine capacity three times the actual output to customers. |f 
all current from the main generators is low pressure, direct for the 
three-wire system, then the change to high pressure alternating current 
for use at a distance again requires rotary converters and transformers, 
and the machine equipment is three times the maximum rate of output, 

From the above considerations it follows that generators that are 
able to deliver their output as either direct or alternating current or 
part in each, at a low voltage, are at an obvious advantage, because di. 
rect current from them is at once available for use in the three-wire 
service without passing through any auxiliary machinery. The alter. 
nating current from these direct alternating generators, however, being 
at low pressure, is not suitable for service at.a distance, and must be 
raised in pressure by the use of suitable transformers, as at the Chicago 
plant, above mentioned. In this case the station capacity in alternat. 
ing current apparatus is, therefore, twice the possible output. It is 
improbable that direct alternating generators will be built of pressures 
high enough for service at any considerable distance with alternating 
currents, since pressures of 2,000 or 3,000 volts at the direct current side 
of the machine would add materially to their construction costs, and 
to the difficulties of operation at commutators. Should the high pres. 
sure construction be adopted in any case with double current genera- 
tors, the direct current must pass through dynamotors to fit it for the 
low pressure, three-wire service and the station machinery will thus 
have more than double the output capacity for direct currents. In 
this case the high pressure alternating current obviously requires no 
further station equipment. 

It is thus evident that, while with single current generators both the 
pressure and quality of current must be changed for a part of the out- 
put, with double current generators a change is necessary only as to 
current pressure, thus saving a capacity of machine equipment at sta- 
tions equal to the output in one kind of current. If now means can be 
found by which both direct and alternating currents can be generated 
by every dynamo, each current being delivered at the pressure desired 
for its purpose, the necessity for auxiliary apparatus in the way of 
transformers, rotary converters and dynamotors at the main station 
will be avoided, and the output correspond in capacity with the ma- 
chinery in operation at any one time. 

In addition to the great saving in machinery investment and station 
space, the double voltage and current generators will make available 
the full economy of better operated conditions in steam cylinders, whic 
economy seems likely to be largely offset, in some cases, by the large 
amount of auxiliary machinery operated from single current yenera- 
tors. The double voltage and current generators must have at least 
two independent armature windings, each winding being designed for 
the desired volt and ampere capacity. One or more sets of windings, 
usually that for high pressure, will be connected to the proper contact 
rings and deliver single, two or three-phase alternating currents. The 
other set of windings, connected to a commutator, will furnish direct 
current, mostly at low pressure, for the three-wire system. 

In cases where low pressure alternating current is preferred to the 
direct in the nearby mains, the low pressure windings may terminate 
in separate contact rings and deliver either one, two or three-phase 
currents. In the majority of cases, however, there will be a preference 
for direct current in the low pressure supply because of the smaller 
first cost and more ready contact of motors on this system, and the pos- 
sible use of batteries in connection with it. 

At first thought it may seem that two independent sets of windings 
on the same armature, one delivering direct and the other alternating 
current, will lead to serious complication, but such is not the case, as 
may be seen from the fact that the effective single-phase windings of 
an alternator occupy less than one-half the armature space. The space 
not required by winding of one phase may be filled either by windings 
for one or more other phases of alternating current, or by those for di- 
rect current. If single phase alternating current is generated in oné 
set of windings, an equal output may be obtained from additional 
windings for direct current, without reducing the supply on the a ‘er- 
nating side. If alternating current is wanted on both the high and 
low pressure sides of single phase, each winding will have as much out 
put as though the other did not exist. 

The great advantages of a storage battery auxiliary can be fully real- 
ized with the double voltage and current generators, to increase direct 
eurrent capacity at times of maximum load, to supply the entire ouput 
of both direct and alternating current at times of minimum load, and 
to regulate the station pressures for both the direct and alternating cur 
rents at any load. The battery, operated in multiple with the direct 





current windings, acts to maintain the direct current pressure in the us 
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ual way, and also tends to maintain the pressure in the alternating cur- 
rent coils, because any momentary increase in the load of these coils, 
tending to lower their pressure by slowing up the armature and react- 
ing 1: the magnetic field, lowers through these same means the pres- 
sure, and, consequently, the current in the direct coils, thus reducing 
the total armature reaction and the engine load. 

The battery in this last case assumes a momentary load to compensate 
for the increased output of the alternating coils with which it has no 
electrical connection. If the generators can be detached from the 
engines, or if it is thought desirable to let an engine run without steam 
at times of light load, the battery will not only care for the direct 


current output in the usual way, but will also supply the high pressure 


alternating current by the use of a generator as a dynamotor, taking 
battery current in its direct windings to drive it while alternating cur- 
rent is generated in the other windings. 

Double voltage and current generators may be said to insure for the 
average station conditions the lowest first cost, the greatest operative 
economy, and the largest degree of reliability and flexibility in use. 








Pin and Riveted Roof Trusses. 
scinenatptiltecanionn 

Engineering Record says that the function of a roof truss may be 
said to differ in degree but not in kind from that of a railway bridge. 
The former must carry horizontal as well as vertical loads, and so must 
the latter ; but the intensity of shock or impact to which the railway 
structure is subjected is essentially unknown to the roof truss. It is 
true that in the case of a cyclone roof trusses may experience an inten- 
sity of shock which isin the highest degree severe ; but such incidents 
are phenomenal and occur during the life of very few roofs. The im- 
pact and vibration of passing trains, however, are concomitants of the 
daily duty of railway and even highway bridges. Again, floors on 
which are carried considerable numbers of people are occasionally sup- 
ported by roof trusses. The latter may then be subjected to trying 
vibrations, if not severe impact, and thedesign of the iron or steel work 
should exhibit features suitable to the performance of corresponding 
duties. 

In other words, the roofs must be designed to meet load conditions 
that are characteristic of buildings, precisely as railway bridges are de- 
signed to meet their characteristic conditions. In this connection it 
should be borne in mind that assumed loads for buildings are almost 
invariably materially greater than the loads which they actually carry, 
and while this observation is less applicable to roofs than to other por- 
tions of buildings, it is still measurably true for roof trusses. The sig- 
nificance of this statement is not such as to indicate any decrease in 
assumed loads, because they are not larger than should usually be 
taken, but rather a possible increase in some working stresses. 

With these conditions in view it becomes a question what shall be 
the general features of the design as to pin or riveted connections at 
the joints. Pin joints are undoubtedly points of flexibility, and, inas- 
much as the ends of tension members are always so designed as to 
make the full section of the bar available for the resistance of stress, 
that class of members for pin connection trusses is invariably the 
lightest that can possibly be employed. Further than that, it is custo- 
mary to credit tension bars with a greater capacity for resistance than 
the net sections of shapes. This is a heritage which has come down 
from the days when wrought iron was the principal structural ma- 
terial. The nature of the material used for portions of some shapes at 
least justified the discrimination to some extent; but the practice is not 
justified in connection with the use of structural steel. The quality of 
the metal in all portions of steel shapes is identical with that in flats 
and rounds, and there are some reasons why working stresses in net 
sections should be a little in excess of those for flats and rounds, rather 
than less. The avoidance of excess of section and the high working 
Stresses allowed in the latter unite to aggravate the objectionable 
characteristics of very light members. 

The presence of such light members indicates the possibility of ex- 
cessive vibration under any moving load or under wind pulsations. 
When it is also considered that roof loads and spans are generally of 
such magnitude as to require comparatively small sections, even in the 
largest members, it becomes apparent that pin joints in roof trusses 
carry with them the conditions requisite for the maximum flexibility 


and vibration. It is too frequently thought to be a matter of indiffer- 
face, even if such a condition prevails. As a matter of fact, however, 
In vi 


w of the comparatively small sections that are inevitably found 
0 roof trusses, the system of design should be such as to produce the 
grea'ost possible stiffness, and that result cannot be attained with pin 
joints. Numerous pin-jointed roof trusses have been designed and 








constructed in the past, but in many cases it has been the single pur- 
pose of the design to afford the greatest possible immediate economy of 
metal with practically no regard to the real ultimate economy. A 


marked instance among many of this kind was that of a large railway 
train shed, with pin-connected trusses, which stood barely 10 years 
before weakness, vibration and oxidation of small members necessi- 
tated its displacement by a more substantial structure. There can be 
no more mistaken idea than that such flimsy cheapness is an element 
of true economy. 

A roof truss with riveted joints necessitates the use of shapes which 
give to all tension members some capacity for resisting compression, so 
that every member possesses the maximum degree of stiffness, even 
though it be a tension bar, instead of the greatest possible flexibility, 
for perhaps half the members of the truss. The joints being secured, 
each by a group of rivets, contribute their influence toward the maxi- 
mum total stiffness. There are found, then, in such trusses all the con- 
ditions demanded for the greatest possible degree of rigidity with a 
correspondingly enhanced capacity to resist impact, erratic loads and 
vibrations. For the conclusive reasons already stated, the tensile 
working stresses may be safely taken even higher for riveted roof trus- 
ses than for those with pin connections, and under proper design the 
difference in immediate economy of metal will not be much, if any, in 
favor of the pin connections, while excellence of structure and ulti- 
mate economy will be found with the riveted joints. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
nestle 
Mr. Joun F. Witcox, Chief Engineer and Manager of the United 
Coke and Gas Company, writing from Everett, Mass., under date of the 
14th inst., says: 


To the Editors AMERICAN Gas LIGHT JOURNAL: I note in your pa- 
per of Nov. 6 the statement that the Adam Weber Company had been 
awarded the contract for all the firebrick material necessary for the 
construction of the coke plant to be constructed by this Company at 
Sydney, Cape Breton, the weight of the material embraced in the con- 
tract amounting to over 20,000 tons. I desire to correct this statement. 
The Adam Weber Company are furnishing us 4,000 tons, or about one- 
fifth of the total quantity required. 





At the annual meeting of the Brooklyn Union Gas Company, of 
Brooklyn, N. Y., the Directors elected were: William Rockefeller, 
Henry H. Rogers, David G. Leggett, James Jourdan, Henry W. 
Cannon, Elverton R. Chapman and Geo. R. Wilson. 





Mr. W. B. Russe_u has purchased a controlling interest in the 
Albion (N.Y.) Gas Light Company. 





THE officers of the River Shore Gas Company, of Riverton, N. J., 
the organization and incorporation of which Company were recently 
reported in the JouRNAL, are: President, John C. S. Davis; Vice- 
President, James Hartley ; Treasurer, Samuel Slim; Secretary, J. 
Otto Thilow ; Superintendent, D. L. Summey. 





Mr. GeorGeE F. Summers has resigned from the distributing division 
of the service of the Essex and Hudson Gas Company, of Newark, 
N. J., to accept the position of Mechanical Engineer on the immense 
Constancia sugar estate, near Cienfugos, Cuba. The plantation com- 
prises 66,000 acres, has 56 miles of railroad within its own grounds, 
owns 6 locomotives and 200 cars, and employs 2,000. He sails next 
Thursday, and will take with him the heartiest wishes of many friends 
that success will be his companion in his invasion of the American- 
Spanish field. 


Mr. FREDERICK R. Burnett, General Manager of the Nelson (B. C.) 
Coke and Gas Company, writes that the plant will be ready to supply 
gas before next Christmas. 








WritinG of Nelson, B. C., prompts the report that the Economical 
Gas Apparatus Construction Company of Toronto, the proprietors of 
which are also ‘‘ British Columbians,” has been awarded a contract for 
two sets of the Merrifield-Westcott-Pearson combined water gas appa- 
ratus, for installation on the site of the Burnley (England) works. The 
capacity of the plant is put at 1,500,000 cubic feet per day. It will con- 
sist of two 7 feet 6 inch generators, two 7 feet combined superheaters 
and fixing chambers, with water-cooled valve connections, for up-and- 
down make of gas in the generators, wash boxes, scrubbers, conden- 
sers, oil heaters, gallery floor around the apparatus, oil meters, battery 
pressure gauges, boilers, engines and blowers. In fact, the contract 
cails for a modern water gas plant, to utilize retort coke as fuel in the 
generators and Russian or Syrian heavy oils for carburetting. 





Mr. J. T. Westcott, M.E., of Toronto, Can., Manager and Treasurer 
of the Economical Gas Apparatus Construction Company, has been 
elected a life member of the French Institution of Civil Engineers. 
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RECENT advices by way of Indianapolis, Ind., are to the effect that 
the General Gas, Electric and Power Company, of Connersville, Ind., 
has been absorbed by the Connersville Electric Light Company. In 
the reorganization the managing men ‘named were: President, Mr. 
George Griffith, of New York ; Secretary, Mr. P. S. Florea, of Conners 
ville. 





In the shift of ownership connected with the recent transfer of the 
Oshkosh (Wis.) Gas Light Company, Mr. Edgar P. Sawyer was elected 
President, and Mr. Philip H. Sawyer was elected Treasurer and Secre- 
tary. The father and son say the works will be rebuilt, which operation 
would not be in any sense injurious to the supplying of gas in the 
place named. 





News from Charlestown, West Va., is to the effect that the local gas 
company proposes to purchase the plant of the local electric light com- 
pany. 

UNDER or through current negotiations the proprietors of the Youngs- 
town (O.) Gas Company agreed to these things : The name of the Com- 
pany hereafter shall be that of the Youngstown Gas and Electric Com- 
pany, and its capital shall be $450,000—an increase of $150,000. 








Mr. GaD B. WORTHINGTON, one of the organizers of the Batavia 
(N. Y.) Gas Company (it is now known as the Consolidated Gas and 
Electric Company, of Batavia), died at his home in Batavia, the morn- 
ing of the 5th inst. Born in Lenox, Mass., October 2, 1815, he even- 
tually settled in Batavia, shortly after attaining his 21st year, where he 
engaged in the hardwaretrade. He was prominent in the business and 
social life of Batavia. He is survived by two sons and two daughters. 





Tue Board of Aldermen of St. Paul, Minn., has granted the local 
Gas Company the right to convey to that city power generated at the 
falls of Apple River. The power is to be applied in the instance of the 
Company’s electric division. 





THE Salem (N. J.) Gas Light Company has declared a dividend of 
$3 per share, payable to shareholders of record of the 20th inst. 





Mr. ARTHUR E. NILEs has resigned the position of Superintendent 
of the Peoples Gas Company, of Rutland, Vt., to accept a better post 
with the Brookline (Mass.) Company. Mr. Henry Flynn takes charge 
at Rutland. 


Mr. H. F. CoGGsHAaLL, Treasurer and General Manager of the Fitch- 
burg (Mass.) Gas and Electric Company, writing under date of the 10th 
inst., says: ‘‘ The first explosion in or on the premises of any consumer 
from escaping gas, in the 46 years of the existence of the Company, was 
that, the other day, in the house of Mr. J. R. Smith. The happening 
may not be charged to the negligence of the Company ; for had the 
leak been sought without the aid of a candle there would have been no 
explosion.” 








THE Pontiac Gas and Electric Company will succeed to the properties 
heretofore operated separately by the L. R. Medbury Gas Works and 
the Pontiac Electric Company. Pontiac, of course, is in Michigan. 





AT the annual meeting of the Harrisburg (Pa.) Gas Company the 
officers elected were : Directors, Charles H. Bergner, Henry A. Kelker, 
J.G. M. Bay, W. K. Alricks, J. D. Cameron and George K. Reily ; 
Secretary, Chas. B. McConkey ; Treasurer, F. A. Awl. 





THE Thomas Day Company, of San Francisco, Cal., has been ap- 
pointed distributing agent for Bray burners for the Pacific Coast dis- 
trict. 


Mr. WILLIAM H. SPAULDING has resigned the Superintendency of the 
Clinton (Mass.) Gas Light Company, the resignation to take effect Dec. 
1. Mr. Spaulding, whom most of his Eastern associates thought was a 
fixture with the Clinton Company, has served the latter with signal 
fidelity since the spring of 1888. 








It is reported that a deal has been completed by virtue of which the 
gas and electric plants of Wilmington, N. C., will come under the con- 
trol of Eastern capitalists. 





HERE is an advertisement that Mr. W. A. Learned, General Super- 
intendent of the Newton and Watertown (Mass.) Gas Light Company, 
keeps prominently before the public through the columns of the local 
press: ‘‘Gas and electric complaints received at all hours of the day 
and night, at the gas house, Water street, Watertown. Telephone, 
‘ Newton, 237.’” 





— 


Some days ago the papers that circulate through the Onondaga dis. 
trict of New York State carried some paragraphs of double-leade:| in. 
formation to the effect that the works of the Johnstown and Glovers. 
ville Gas Company had been wrecked byan explosion. Unfortunately 
it is true that an explosion did occur in the plant in question, but it js 
also fortunately true that the property damage caused by it did no} 
amount to over $250. 





THE Buffalo (N. Y.) Express is our authority for the statement that 
the Standard Gas (natural) Company and the Tonawanda Gas Light 
Company, both of which concerns do business in Tonawanda, N. Y, 
have consolidated their properties and trade. The officers of the com. 
bined enterprise are the following named: Directors, John W. Fisher, 
Le Grand DeGraff, Charles Weston, Martin Riesterer, N. N. Wende, 
H. S. Wende and N. Wickware; President, John W. Fisher; Vice. 
President, Martin Riesterer; Treasurer, N. Wickware; Secretary, H, 
S. Wende. 





THE City Council of Dysart, Iowa, favors the construction of ‘ 
gas works to be operated on municipal account.” So far, however, 
Dysart’s city fathers have an idea that a large machine of the air gas 
type will be sufficient for their needs; in which belief we are bound to 
concur. 





AccoRDING to the Associated Press ‘‘natural gas is rapidly failing 
in the northern part of the Indiana field.” The field pressure, it is 
further stated, is now not in excess of 132 lbs. to the square inch. 





In sequence thereto this may be in line: ‘‘On the first inst. the 
gross price of natural gas in Richmond, Ind., was advanced to 25 
cents per 1,000 cubic feet.” 





THE proprietors of tha Winnipeg (Manitoba) Electric Street Railway 
Company, who operate, as part of their business system, the Manitoba 
Electric and Gas Light Company, have notified the residents that, 
dating from February 1, 1,900, the net selling rates for gas shal! be: 
On illuminating account, $2 per 1,000; for fuel use, $1.75. This means 
a concession of 25 cents per 1,000, all round. 





Tue Columbus (Miss.) Light and Power Company has been incor- 
porated by the First State Bank, of Columbus; the Columbus Insur- 
ance and Banking Company; Miss Jeanie Vaughan and Messrs. W. 
H. Johnston, W. H. Lee, B. A. Weaver, John T. Wood and W. §. 
Newby. The concern is to live for 50 years and is capitalized in 
$150,000. According to the articles the object and purpose of said 
corporation are ‘‘ declared to be the manufacture, sale and use, in any 
and all ways in said city of Columbus, in Lowndes county of said 
State, of gas and electricity, to be manufactured from coal, rosin, tar 
or any other substance proper or convenient for the manufacture of 
gas or electricity for heating, lighting or power, and for the manu- 
facture, sale or use in any and all ways by rosin, tar, lime, coke, coal, 
electrical appliances or machinery, or any other article necessary or 
advantageous to the business.” 





It is likely that the Bay City (Mich.) Gas Company will purchase 
the plant and properties of the Bay County Electric Company. 





THE following is from a recent issue of the Richmond (Va.) Despatch: 
‘*Tt is confidently believed that the Board of Aldermen will concur in 
the action of the Common Council, appropriating $21,500 for the reno- 
vation and improvement of the city gas works. These improvements 
will be carried out by April ist, all possible latitude being allowed for 
the difficulty of securing material from the iron foundries. So fxr as 
is known at the present time, no opposition to the measure has devel vped 
in the Board. The principal improvements to be made are the con ver- 
sion of the single superheating system into the double superheating sys- 
tem, the removal of the present engine further back, the addition of 4 
new engine, and the placing of a machine to show the quality o’ oil 
gas and coal gas separately. 

‘*The recommendations of the expert, Mr. Rice, which are to be car- 
ried out, are as follows: 

**1. Move the naphtha tanks to a safer location. 

‘*2. Move the boilers back into the space thus obtained. Utilize the 
remainder of this space for a suitable dustproof engine room. In ‘al! 
in the engine room two ye 25-horse power Atlas steam engines. Let 
these belt to an adjustable countershaft, and let this shaft belt to a No. 
5 Monogram blower on adjustable base, on which duplicate blower cat 
be set. All belts endless. Carry a 14-inch galvanized iron blast »ip? 
oyerhead to the machine. The present blast pipe appears to be 100 
small at some points. 

‘**3. Space being thus obtained in the retort house, by moving the 
boiler and engine room, move the two generators back to ano lier 
foundation and place two new carburetters on the generator fou:da 
tion. Cut out the top section of the superheater shell, retaining the 
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rest. Enlarge the take-off pipes and all the 
pipes beyond the superheater to 16-inch, includ- 
ing ‘ne main pipe to the relief holder. Aban- 
don the present small condenser and place at 
some convenient point between the scrubbers 
aud the holder a new 8 foot condenser. The 
machine can thus be made into the most mod- 
ern type and be in every respect as good asa 
new outfit.” 

The result of all these changes will be, the 
expert thinks, that at least $12,000 will be 
saved yearly. ‘You will,’ he says, in his re- 
port, ‘obtain a flexible machine and be more 
independent of oil companies. You will never 
again have to fear for your purifying material. 
Your holders will store 700,000 cubic feet. Im- 
prove your machine, and you insure its regu- 
lar operation at the time you need it most, and 
at a higher gas make. You can thus stave oft 
the holder question a year or more longer.’ ”’ 

Continuing, the report states: ‘‘I learn to 
my surpris*, that there is some sentiment in 
your city in favor of abandoning the making 
of water gas. I believe this would be a fatal 
step. Last year you made 117 millions of 
water gas and only 90 millions of coal gas. 
Had you made all coal gas you would not have 
able to find storage room for the coke that 
would have accumulated.” So, Mr. Rice. 





The Market for Gas Securities. 





Quite some trading was done in local gas 
shares last week, the features being the 
strength shown by Consolidated and the weak- 
ness displayed in New Amsterdams. The high 
point in the former was 193%, the low point in 
the common of the latter was 253. To-day 
(Friday) the opening in Consolidated was 
made at 1924, and New Amsterdam common 
was offered at 27}. The contest for business is 
still nominally on, for the spring selling rates 
remain unchanged, much to the satisfaction of 
the consumers, to the disgust of the sharehold- 
ers and to the dismay of the electric lighting 
industry. Between times it may not be truth- 
fully denied that every outward indication is 
in line with a speedy settlement of the con- 
test. Mutual is said to be offered at 300. 

Brooklyn Union is steady, at 141 to 142; 
Peoples, of Chicago, is comparatively neglected 
at 113} to 113}. Consolidated, of Baltimore, 
is 59} to 60}, ex dividend. Lacledes show no 


particular change. At the quoted figures these 
shares are cheap. Some curiosity is shown re- 
specting what the original quotation for the 
stock of the Hudson County (N. J.) Gas Com- 
pany will be. Insiders say 40; we think 10 
points less. Bay State is lifeless at the figures 
of last week. 








Gas Stocks. 
Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 
16 Wauz Street, New Yorx Cry. 
Nov. 20. 
k®~ All communications will receive particuiar attention 





k®> The following quotations are based on the par value 
of $100 per share, 
N. }. City Companies. Capital. Par. Bid. Axked. 
Cons: \idated...sessceeeseees $39,078,000 100 192% 192% 
Central Union, Bonds, 5’s. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 10 . 
“1st Con.5’s....... 2,300,000 1,000 115 18 
Metr:nolitan Bond’ ....... 658,000 : 108 =:112 
Mutual...... ceccsccccccccces 8,500,000 100 275 300 
“Bonds .....ss..ese0ee 1,500,000 1,000 100 102 
Muni ipal Bonds.........06. 750,000. ¥ 
New .msterdam Gas Co... 13,000,000 100 26% 27% 
Preferred..iccocecsscess 10,000,000 100 52 54 
BundS, S'Sseesceseseeeree 11,000,000 1,000 96% 97 





Northern Union, Bonds, 5’s. 
New York and East River.. 
po) eT 

* 148 Com. S'S. cccece 


Bonds, ist Mortgage, 5's 
WON < 6k0 crcdccccscsccese 


Out-of-Town Companies. 
Brooklyn Union .......... oe 
- “ Bonds (5's 


- Income Bonds..... 
Binghamton Gas Works.. . 


- it 8, ee 
Boston United Gas Co.— 
1s Series S. F. Trust.... 
2d oe “ “ aaa 
Buffalo City Gas Co. ....... 
” = Bonds, 5’s 
Central, San Francisco..... 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
Columbus (0O.) Gas Co., ist 
Mortgage Bonds.......... 
Columbus (O.) Gas Lt. & 
PE OO oc ceccesedexccs 
NOD wncccctcesdeex< 
Consumers, Jersey City 
Ds ccvdilhdtdids «ercceune 
Cincinnati G. & C. Co....0s. 
Consumers, Toronto........ 
Capital,Sacrameni ..... 
Bonds (6’s).. . ee 
Consolidated, Baltimore... 


Chesapeake, ist 6’s. .... 
Equitable, 1st 6’s. ...... 
Consolidated, 1st 5’s.... 
Consolidated Gas Co. of N.J. 
Kg Con. Mtg. 5’s...... 
Consolidated G. & E. Co.’s., 


Little Falls, N.Y........0. 
PE idacdckedesces epee 
Detroit City Gas Co........ 
* §6Prior Lien 5's... 
Detroit Gas Co., 5°8.... ses 
oe i Oi ucdidencccgie 
Equitable Gas & Fuel Co., 
Chicago, Bonds..........+ . 
Fort Wayne ........ aetecene 
” BeeSs.......06 ee 


Grand Rapids Gas Lt. Co.. 
= Ist Mtg. 5°S.....006 


Hudson County Gas Co., of 
New Jersey...ccccccccess 


- Bonds, 5’s..... 
Indianapolis...... ...... eos 
* Bonds, 6’s..... ee 
Jackson Gas Co..... Cevecce 


” Ist Mtg. 5°S....ccee 
Lafayette Gas Co., Ind..... 
Bonds..... eee cocee 
P| ee eseces 
Laclede, St. Louis.......... 
PE ccncctias costes 
ere 0 eoccccce 
Madison Gas & Elec. Co.... 
4 Ist Mtg. 6's........ 


Montreal, Canada ...... cece 
Newark, N. J,,GasCo...... 
BOGE, OS sccescecce cose 


OR TNFR cc ccviccccececece 
Nashville Gas Lt. Co........ 


Bonds.......++ 
Peoples G. L. & Coke Co., of 
GR in dcvdenctsesece 
Peoples Gas Lt. & Coke Co., 
Chicago, ist-Mortgage.... 
2d “ 


Rochester Gas & Elec. Co.. 
Preferred..... sssecseees 
Consolidated 5's ......+. 

San Francisco, Cal. ........ 

St. Paul Gas Light Co...... 
ist Mortgage 6’s........ 
Extension, 6°8........05 
General Mortgage, 5’s 

St. Joseph Gas Co...... eeece 
sad ist Mtg. 5’s........ 


Washington, D.C .....+0005 
First mortgage 6’s...... 
Western, Milwaukee eeveees 
Bonds, 5°S 0.000 -ccccces 
Wilmington, Del,.....sss005 


1,250,000 


3,500,000 
1,500,000 
348.650 
100,000 
5,000,000 
5,000,000 
1,500,000 
299,65 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
475,000 


7,000,000 
3,000,000 
5,500,000 
5,250,000 
2,000,000 


7,650,000 
1,207,000 


1,682,750 
3,026,50u 


600,090 
8,500,000 
1,700,000 

500,000 

150,000 

11,000,000 
3,600,000 
1,000,000 

910,000 
1,490 000 
1,000,000 

380,000 


90,000 
75,000 
4,560,000 
4,598,000 
386,000 
16,000 


2,000,000 
2,000,000 
2,000,000 
1,000,000 
1,125,000 

750,000 


250,000 
250,000 
1,000,000 
1,000,000 
2,570,000 
7,500,000 
2,500,000 
10,000,000 
400,000 
350,000 
2,000,000 
16,000,000 
4,600,000 
1,000,000 
1,000,000 
2,000,000 
750,000 


25,000,000 


20,100,000 
2,500,000 
2,150,000 
2,150,000 
2,000,000 

10,000,000 
1,500,000 

650,000 


2,428,000 
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DIVIDEND NOTICE. 


OFFICE OF THE AMERICAN Gas COMPANY, ; 
222 S. Tarrp Sr., Phila., Pa., Nov. 15, 1899. 


The Board of Directors of The American Gas Company have 
this day declared a semi-annual dividend of 3 per cent., or 
$3 per share, on the Capital Stock of the Company, paya- 
ble on and after Dec. 1, 1899. 


1276-1 MORRIS W. STROUD, Treas. 


Position Wanted 
As Superintendent of Gas Works, 


By a young man who has had 15 years’ experience as Super- 
intendent of gas and electric light plants, and has been 
nearly 12 years with one Company. Best of references. 


1274-3 Address ‘*S.,’’ care this Journal. 


Position Wanted 


As Manager or Engineer of a Gas 
Company. 
A Thoroughly Competent Gas Manager of many years’ ex- 
= in the manufacturing and the executive ends of a 
as Company desires a ition as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
annum. Highest references given. Address *T..”’ 
267-tf Care this Journal. 
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FLEXIBLE JOINTS. ENGINES AND BOILERS. 
Campbell Mfg. Co., Stamford, Conn........s000....+ +++» 780] The Hazelton Boiler Company, New York City..,....... 820 cata ANT ED, Purifiers 


Condenser, Scrubber, Exhauste, 
and Street Main Governor 


For a Gas Works of 50,000 to 60,000 daily capacity. Also Hy 
draulic Main, Mouthpieces and Connecting Pipes for two 
Benches of 6's. Parties having all or any part of the above 
apparatus for sale, Address 

273-tf “'W.,” care this Journal 


FOR SALE, 


Three Otto Gas Engines, 15-Horse 
Power Each, 
In First-Class Condition. Price Low. Address 
SPENCER GAS COMPANY, 
Spencer, Mass, 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 





1276-3 

















Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 









Not Ex. 
Write to 


Mich. Ammonia Works. Detroit, Mich. 


“THE MINER’ 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 




















HENRY MARQUAND & 60, 


BANKERS 


AND 


BROKERS. 


160 Broadway, New York City. 

























HICH 
PRESSURE 


THE HAZE 





STACKS, TANKS AND 


Sole Manufacturers 


Telephone, (229:18th 











WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 









LTON BOILER 


The Pioneer Vertical Water Tube Boiler of the World 


MISCELLANEOUS METAL WORK 
THE HAZELTON BOILER CO. 








NEW YORK 


Address Paila 


U.S 
N.Y 


A 






St Cable 
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‘| THE VULCAN” DOUBLE CYLINDER HEATERS 


¢) AY 


) ‘Furnishes a moist hygienic heat for living or sleeping rooms. 











=—- = An unique departure in Gas Heating Stoves... . 


The Air Supply is taken in at the top of the outer cylinder, 


carried down over the heated inner cylinder and over water 


nt, 


pan in base before passing through the flame. The water 


N, 


1 


vapor taken up assists combustion and entire air supply is 


purified before leaving stove. ... 
Ex- 
eto 
, OF 
ch, 


" 


ONE OF MANY UP-TO-DATE APPLIANCES. 





Made in Four Styles. showing Seosines Sc ILE N I A N U FAC @ iy U R BKB IR S : 


of Air Currents, 


WILLIAM M.CRANE COMPANY, 


Send for Green Catalogue “ About 1131 & 1133 BROADWAY, NEW YORK. 











CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 








In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 





il 








= 





Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York 
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DIVIDEND NOTICE. 


OFFICE OF THE AMERICAN Gas CoMPANY, 
222 S. Turrp Sr., Phila., Pa., Nov. 15, 1899. 

The Board of Directors of The American Gas Company have 

this day declared a semi-annual dividend of 3 per cent., or 

$3 per share, on the — Stock of the Company, paya- 

ble on and after Dec. 1, 1899. 


1276-1 MORRIS W. STROUD, Treas. 











Position Wanted 
As Superintendent of Gas Works, 


By a young man who has had 15 years’ experience as Super- 
intendent of gas and electric light plants, and has been 
nearly 12 years with one Company. Best of references, 


1274-3 Address ‘*S.,” care this Journal. 


Position Wanted 


As Manager or Engineer of a Gas 
Company. 

A Thoroughly Competent Gas Manager of many years’ ex- 
—— in the manufacturing and the executive ends of a 

as Company desires a ition as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
annum. Highest references given. Address * ge 

1267-tf Care this Journal. 








WANTED, 


Second-Hand Station Meter, Purific 
Condenser, Scrubber, Exhauster 
and Street Main Governor 


For a Gas Works of 50,000 to 60,000 daily capacity. Also Hy. 
draulic Main, Mouthpieces and Connecting Pipes for two 
Benches of 6's. Parties having all or any part of the above 
apparatus for sale, Address 

1273-tf *'W.,” care this Journal 


FOR SALE, 


Three Otto Gas Engines, 15-Yorse 
Power Each, 

In First-Class Condition. Price Low. Address 

SPENCER GAS COMPANY, 
Spencer, Mass. 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








1276-3 














Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 









Not Ex- 
Write to 


Mich. Ammonia Works. Detroit. Mich. 


“THE MINER” & : 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 

















THOMAS TW. HIE 
HENRY MARQUAND & C0. 
BANKERS 
BRO K ERS. | 


















HICH 
PRESSURE 


Ta 


The Pioneer 


Sole Manufacturers 
Telephone. 122 





9 18th St 

















WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 


HAZELTON BOILER 


Vertical Water Tube 


Boiler of the World ( 


STACKS, TANKS AND MISCELLANEOUS METAL WORK 
THE HAZELTON BOILER CoO. : 


NEW YORK, U 


Cable Ad Paila N.Y 


dress 
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THE “VULGAN DOUBLE GYLINDER HERTERG 


‘Furnishes a moist hygienic heat for living or sleeping rooms. 








D 


An unique departure in Gas Heating Stoves... . 

The Air Supply is taken in at the top of the outer cylinder, 
carried down over the heated inner cylinder and over water 
pan in base before passing through the flame. The water 
vapor taken up assists combustion and entire air supply is 


purified before leaving stove... . 






ONE OF MANY UP-TO-DATE APPLIANCES. 

























Made in Four Styles. showing Sereations Sc ILE M A NU FAC i % UR BE }R S : 


of Air Currents, 


WILLIAM M.CRANE COMPANY, 


Send for Green Catalogue About 1131 & 1133 BROADWAY, NEW YORK. 








CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 





In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 


- 

















Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


Coal Tar Genealogical Tre@@, Map iilustrating the various CHEMICAL PRODUCTS DERIVED FROM 


} COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York 














822 American Gas Light Zournal. Nov. 20, 1899 


Guthertand Gonstruction & Improvement G0 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN 











Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 











THE LINK-BELT MACHINERY CoO, 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK=-BELT wernsee ose. 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery 


Machinery designed and erected to suit 
existing conditions and available space. 


SaFETY Gas Main 
STopPeR Go. 


21I-E.116 ™* ST. N.Y. 


y 







f 
/ = 


~ 


FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 


AND REPAIRS +‘ Link-Belt® Breaker. CATALOGUE UPON APPLICATION 















GILBERT & BARKER MFG. CO., 82 John Street, New York. 


Gas Engineers and Contractors. 





Gas Works constructed for Villages up to 1,000 Burners, using either Gasolene or Acetylene 





FUEL GAS FOR ALL MANUFACTURING PURPOSES, FOR COOKING AND LAUNDRY WORK, 
AND FOR DRIVING GAS ENGINES AND CALORIC PUMPING ENGINES. 





We refer to the following Incorporated Gas Companies, using our plants: Merchants Gas Co., Norwich, N. Y.; Merchants Gas 0., 
So. Otselic, N. Y.; So. New Berlin Gas Co., So. New Berlin, N. Y.; Afton Gas Co., Afton, N. Y.; DeRuyter Gas Co., DeRuyter, N. Y.: 
Bainbridge Gas Co., Bainbridge, N. Y. ; Commercial Gas Light Co., Oxford, N. Y.; West Winfield Gas Co., West Winfield, N. Y. 






The 


Dra 








if 





Nov 20, 1899. American Gas Light Fournal. 823 











wilt 


W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei —anineer. 


“THE ECONOMIGAL GAS APPARATUS CONSTRUCTION GO., LD. 





oF American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: !9 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.’ 





The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Piants at the following Gas Works: 


* WE Blackburn, Eng... 1,250,000 | Monel, ..........., 500,000 
Windsor Street Works, Birmingham, Eng.. . 2,000,000 | Peterborough, Ont... ....2.2.2. 250,000 
} Saltley Works, Birmingham, Eng. . . . . 2,000,000 | Wilkesbarre,Pa. . ........ 750,000 
| 300,000 | St. Catherine's (Second Contract), . . . 250,000 
J) ey 2S” | re 2,000,000 
Swindon (New Swindon Gas Co.), Eng. . . 120,000 | Winnipeg,Man.. . ......2.2, 500,000 
Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contract), . . . 300,000 
Windsor St. Wks, Birming’m,Eng.(2d Contract) 2,000,000 | York,Eng . 2... ... we. 750,000 
MS es ks ee 1,000,000 | Rocheste,En.. ... . ..., 500,000 
WG te ee ek ee Toes | Www tt 300,000 
Oe iia ho x ores 250,000 | Crystal Palace District,Eng.. . . . . 2,000,000 
Toronto (Second Contract, Remodeled), . . 2,000,000 | Duluth,Mim. .........., 200,000 
lindsay (Remodeled), 1... . 125,000 | Caterham,Eng.. . ..... 2... 150,000 
Ws Gee ek sk ees 250,000 | Enschede, Holland, . ....... 150,000 
Ottawa (Second Contract), . . . . . 250,000 | lLeicester,Enp.. ......2.2.. 2,000,000 
Brantford (Remodeled) . 2... 2. 200,000 Buenos Ayres (River PlatteCo.), . . . . 100,000 
St. Catherine's (Remodeled), . . 250,000 | Gumley,ing =... 2.2... . . 1,500,000 

2. tll eee 125,000 











"Et Steward’s 
= BURNERS. 


> 


HICHEST QUALITY. 
20s 


The only Burner in its class that is |) somal 


e MADE IN AMERICA. Ss . 
| & The D. M. Steward Mig. Co., 

















New York Office, CHATTANOOGA, 
k 107 CHAMBERS ST. Tenn. 
GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
1€ attention given to Patent Office drawings. 


Utfice, No. 245 Broadway, N. Y. City. 





— ————_— oO 


Practical Photometry. 


By William Joseph Dibdin. 





Price, $3.00, 








A. M. CALLENDER & CO., 32 Ping 58t., N. Y. ClTY 





WHEN BURNERS ARE MADE 
SOLELY FOR LABORATORY 


Conditions they cannot be successfully offered in competition 
with the BRAY for general use, and imitators who adopt this 
plan for showing an apparent high percentage of efficiency in 
Short period tests have slight chance of effectually deceiving 
the intelligent public, and certainly none in dealing with the 
experts of the Gas Companies. 

Such imitators as the BRAY Burner has had—and every 
success has its imitators—have been compelled to resort to 
special conditions. Each burner is stamped with name and 
trade mark as shown in woodcut. No other is genuine. 

Our*BLUE BOOK contains prices and full description. 


W. M. CRANE COMPANY, 


THOS. DAY COMPANY, San Francisco, 1181 & 1188 Broadway, New York. 


Distributing Agents for the Pacific Coast. 














aten t Cutter 


= THE ANDERSON baron ng Link 


Made in all sizes. 


Por Cutting Cast, Wrought 

Iron, Gas & Water Pipes. 

THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 

} J 163 Liverpool st,,E. Boston,Mass 

Will cut from 2 in. to 24 in. : \ st N. Y. Office, 135 Greenwich St 


= Pipe Cutting Tool C. H. Tucker, Jx., Manager. 









WALDO BROS.. 
102 Milk Street, Boston, Mass 
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Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 




































ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. ARTHUR G. GLASGOW, M.E., M. inst.C.E. 
































Reversible, Strongest, Most Durable, Most Easily Repaired 
ee FIUMPHREYS & GLASGOW, 
ANY \ BANK OF COMMERCE BLDG., 9 VICTORIA STREET 
= TOE < —. “toon” 
a> SS . 4 . 
es AN ly CONSULTING CAS ENCINEERS 
LATA LARS AND MANACERS. 
, CAS PROPERTIES PURCHASED. 
553-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for 
came CHAPMAN VALVE MANUFACTURING CO. 
Q Bristol’s R di j 
wae Valves and Gates for Gas, Ammonia, Water, Et. 
ae GAUGE Also, Gate Fire Hydrants with and without Independent 
Sees Nozzle Valve. All Work Guaranteed. 
For pont ai Works & Gen’l Office, indian Orchard, Mass. ‘Treasurer's Office, 72 KIlby &112 Milk Sts., Boston, Mass. 
a cso 4 Wet ak He Zork Oe 24 at 
imple in con- 
Se: oe a TEx 
Paty pes, Sent to Ludlow Valve Mfg. Co., 
THE BRISTOL C0., TROY, N. Y., U.S. A. 
Waterbury, Conn, Double and Single Gate Valves, %” to 72”, 
— 
GASHOLDER TANKS AND ae rena 3 
eam I 
GAS WORKS MASONRY COMPLETE EN 
Ammonia, Etc. 
P‘ans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, HOT GAS VALVES A SPECIALTY. ai 
70 Rush St.. Near Division Ave. Brooklyn, N. WY. Send forCatalogue. 
THE GAS ENGINEER’S POCKET-BOOK. f: 
_ a NE} 
By HENRY O'CONNOR. = 
Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 
Price, - - $3.50. 


A. M. CALLENDER & COMPANY, No. 32 Fine Street, N. Y. City. 








Goal Tar Genealogical Tree |. 





MR. T. VINER CLARE HB, of London, Hnre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - 






No. 32 Pine Street, New York. 
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CHARLES M. Jarvis, President. GrorceE H. Saace, Secretary. F. L. Witcox, Treasurer. 








“BERLIN IRON BRIDGE CO. 
Engineers, Architects and Builders of Steel Structures. 
PK } DSS IME NOIR NS TX == == —— _ j 
: 
e 








The above illustration is taken direct from a photogravh. and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 feet in width by 100 feet in length, the side:walls being of 
brick and the roof being entirely of iron—that is, iron trusses and purlins covered with corrugated iron. The building is 
ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and closed 
by cords from the floor. No woodwork is used in any way about the construction of the building. 


NEW YORK OFFICE. 718 Bennet Building, Cor. Fulton and Nassaustrets Main Office and Works, EAST BERLIN, CONN. 


FIELDS ANALYSIS 


Eor the Wear 1898. 














An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland Being the 
Thirtieth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, 
Secretary and General Manager of The Cas Light and Coke Co., London. 





Price $5. For Sale by 
A. M. CALLENDER & CO., No 382 Pine Street, N. Y. City. 











826 American Gas Light Journal. Nov. 20, 1899 


AMERICAN GAS COMPANY 


Constructors of Coal (Gias Apparatus. 
a KLONNE-BREDEL eeu. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 











Machines, Ammonia Plant, Coke Conveyers, Ete. | 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN a 


REGUPERATIVE FURNACES, WASHERS, SORENSEN, na Pan MACHINES, COKE CONVEYERS, ETC 











SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas — Plants to Enrich ual tei 7s to 24 candle he ab king a White Bright, Non-smoking Gas 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 














COMPLETE GAS- WORKS... 














No. 118 F'arwvell Avenue, . MilwauhKee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 





_ 




















os. © 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 








P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Chicago, 54 Lake St, 





New York, 33 Nassau St. 





Philadelphia, Broad and Arch Sts. 





——_O)WNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. ; 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE No. 81, STYLE No. 976 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING, ~ 






















NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiug 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


| 
| 
~ GAS ENGINES__. 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


&.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 



































PUBLIC LIGHTING TABLE. 




















DECEMBER, 1899. 








P Table No. 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE CITY. 
MOON. ALL Nieut 
LIGHTING. 


Day or WEEK. 


io | Rxti ~ soy Extin- 
Light. | Extinguish. Light ata. 


| DATE. 


Fri. 
Sat. 
Sun. 
Mon. 
Tue. 


|| P.M. 
5.10 PM) 6.00 AM), 4.20 
| 6.00 4.20 
6.10 4.20 
6.10 4.20 
6.10 4.20 
Wed. 6.10 4.20 
Thu. af 6.10 4.20 
Fri. 3} 10. 6.10 4.20 
Sat. 9}11. | 6.10 4.20 
Sun. 3.3 M| 6.10 4.20 
Mon. - 6.10 || 4.20 
Tue. |12] 2. 6.10 | 4.20 
Wed. /13] 3: 6.10 4.20 
Thu. 5 6.10 4.20 | 
Fri. NoL. || 4.20 
Sat. |16|/NoL.rmMjNoL. || 4.20 | 6.: 
Sun. |17/INoL. |NoL. || 4.20| 6 
Mon. 18! 5.10 pm| 7.20°ps|| 4.20 
Tue. |19} 5. 8.20 || 4.20| 6s 
Wed. |20! 5. 9.20 || 4.20 | 
Thu. {21} 5, 10.20 || 4.20 | 
Fri. |22} 5.10 {11.20 || 4.20] 
Sat. /23| 5.10 {12.10 am! 4.20 | 
Sun. (24! 5.10 Le) 1.10 4.20 | 
Mon. |25| 5.10 | 2.10 4.20 | 
Tue. 26) 5.10 | 3.10 || 4.20 | 6.25 
Wed. |27| 5.10 | 4.20 || 4.20! 62: 
Thu, |28) 5.10 | 5.20 || 420! 6: 
Fri. |29) 5.10 | 6.20 || 4.20 | 
a ; 5.10 | 6.20 4.20 
5.10 | 620 | 4.20) 
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TOTAL HOURS LIGHTING 
DURING 1899. 








By Table No. 1. By Table No. 2. 
Hrs.Min. 

January ....215.40 | January....4% 
Febrnary...184.40 | February. ..355.2: 
187.40 
- «166.50 


140.50 


August ... August ....280.25 
September ..179.50 | September. .321.15 
October... .213.20 | October .. ..374.30 
November... 217.00 | November ..401.40 
December. .238.10 | December. .433.45 











Total, yr. .2221.00 | Total, yr...3987.45 
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OFFICE. OF THE 


Welsbach Light Co., 


BROAD AND ARCH STREETS, 


PHILADELPHIA, PA., June 23, 1899. 





To the Stockholders of the Welsbach Light Company: 


In answer to the many inquiries received from the stockholders as to whether the Welsbach Light Com- 
pany is interested in the Kern Light or the Kern Incandescent Gas Light Company, I am authorized by the 
Board of Directors of this Company to advise you that THIS COMPANY IS NOT NOW AND NEVER 
HAS BEEN INTERESTED IN EITHER THE KERN LIGHT OR THE FERN INCANDESCENT 
GAS LIGHT COMPANY. The Kern Light, or, to designate it more properly, the Kern Bunsen 
Burner for use with an incandescent mantle, and the United States patents upon which it is 
based, were offered to this Company, which refused to purchase them upon the advice of its 
experts, Dr. Charles F. Chandler, of Columbia College, and Dr. Waldron Shapleigh, its Chief 
Chemist, and of its Patent Council, Mr. John R. Bennett, of New York City. 

This Company is not now and never has been interested in the Welsbach Incandescent Gas Light Com- 
pany of England, nor is that Company interested in this Company. Your attention is called to the following 
correspondence, which defines THE POSITION OF THE UNITED GAS IMPROVEMENT COMPANY, 
whose name is mentioned in the advertisements which offer for subscription the stock of the Kern Incandes- 


cent Gas Light Company. 
WELSBACH LIGHT COMPANY, 


W. E. BARROWS, President. 


WELSBACH LIGHT CO. 


BROAD AND ARCH STREETS, 





PHILADELPHIA, PA., June 23d, 1899. 
MR. THOMAS DOLAN, President the United Gas Improvement Company: 


DEAR SIR: In yesterday’s and to-day’s New York and Philadelphia papers appear the advertisements 
of the International Banking and Trust Company soliciting subscriptions to the Capital Stock of the Kern 
Incandescent Gas Light Company. Among the names of the Directors of the said Trust Company published 
in the advertisements referred to appears the name of “ George W. Elkins, United Gas Improvement Company, 
Philadelphia.” As the United Gas Improvement Company has been prominently identified with the Welsbach 
Light ever since its introduction into the United States, the publication of its name in these advertisements, 
which also contain suggestions hostile to this Company, has greatly disquieted many of our shareholders. 
you are willing to give me an authoritative statement of the position of the United Gas Improvement 
Company I shall be greatly obliged. Very truly yours, 

W. E. BARROWS, President Welsbach Light Company. 


THE UNITED GAS IMPROVEMENT aan wae | 
Broad and Arch Sts., Philadelphia, June 23d, 1899. 


COL. W. E. BARROWS, President Welsbach Light Company: 

Dear Sir: Answering your favor of even date, the United Gas Improvement Company ‘s 
not now and never has been interested either in the Kern Incandescent Gas Light Company 
or in the International Banking and Trust Company. Mr. George W. Elkins is neither a1 
Officer nor a Director of the United Gas Improvement Company, and does not represent the 
United Gas Improvement Company. Very truly yours, 


‘ THOMAS DOLAN, President, 
United Gas Improvement Company. 
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Broad and Arch Streets, Philadelphia. 





THE STANDARD JUNIOR, 


| The Uned Gas Inprorenent Canpany 


THE STANDARD DOUBLE SUPERHEATER, 


LOWE WATER GAS APPARATUS. 





Under Contract, 1899: 








SETS. DAILY CAPACITY. 
SS Se ee ee eee I 250,000 Cubic Feet. 
SS ee ee I 750,000 “ 
Ds oop @ 6 «-& s,  & f 1,000,000 
Eepeemuownm, Pa... 2. « 2 6 ts ew | I 50,000 - 
IR 5 oT ke oe se | I 400,000 os 
i . ater oe oe gS I 125,000 ee 
, OS ey ee ee I 400,000 “ 
RO ee eee ae ee I 750,000 n 
Standard Gas Light Co., New York . 3 5,400,000 “ 
a I 250,000 oe 
I Pa ie ke eke 8 te I 250,000 " 
) SS Re OS oe ew te 1 1,000,000 ee 
| PE, SP I 750,000 6 
CM... ‘9. ff geet spe ce? pie I 125,000 “ 
) Ro pate. « » o “aes 2 3,600,000 ee 
Rk ee ee ee eee 1 125,000 e 
| Ce ee ee ee ee I 250,000 ° 
EM © 5 Ave « 6 6 « -@  s I 125,000 ste 
Ce. © 6 5 foe gS A es I 125,000 " 
I i Neg oe dene Sk et I 250,000 6 
Consolidated Gas Co., New York . . . 2 2,000,000 6 
ne ». .6etaeded & oP kh we < I 250,000 - 
IS ie > eg I 125,000 se 
po EE SE, ee I 50,000 “ 
' Pema, MW... ee ee I 250,090 = 
ee sr te 29 18,650,000 "7 
2 Previously built . . . . 204 | 187,100,000 








Gemt Tel .. ..... . 323 205,750,000 
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Established 1858. tncorporated 1890. 


Cuas. E. GREGORY pout. Davip R. . V. Prest. & Treas. 
D. ABERNETBEY, Sec 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_2e2 _—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_202—__ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


26a 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. a. A. H. GuTKes, 
President. Vice President’ 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 




















—.. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . =. 
tantctuersot { FIRE, BRICK a. 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke, Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


—— of the Coze System of Inclined Retorts. 


Sor bine st., St. Louis, Mo. 


The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N.J. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 














Cray‘RETORTS* 











Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue. 
PITTSBURGH, PA, P. 0. Box 37°. 


Successor to Witt AM GARDNER ww Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


ic EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas KRetorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, Pune 
mouthpieces, making as bench-work joints, | 
furnaces and cupolas. This cement is mixed ready tor use, 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.o.b. Galesburg or Mount Vernon. 

In Casks, 400 to 800 aa at 5 cents per pound. 

In Kegs, 100 to 200 ‘6 

In Kegs less than 100 * se 


C. L. GEROULD, Galesburg, Ills. 


Eastern Agent, PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 








last 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 





We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal or 





Coke can be used as Fuel in Furnaces. 





Tueo. J. Surru, Prest. J. A. Taytor, Sec 
A. Lamesa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Red and Buff Ornamental Tiles and Chin: 


ney Tops. Baker Oven Tiles 12x 13x23 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MAS® 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 





Price, $8.00. 





A M. CALLENDER & CO., 32 Pine Street, N. Y. Cit: 












—=—_ 
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National Gas « Water Company. 


CONTRACTORS FOR 





| Gas Engineers 
(Gas Plant Machinery | 91g LA SALLE ST., | INSPECTION AND ADVICE. 














SOFT COAL OR COKE CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ‘ Se ots 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. No. 357 Canal St. New York. 








Hughes’ > cane ie C y ano = en. 


By JOHN HORNBY, F-L0. A PURIFYING MATERIAL FOR GAS. 


Price, $2.50. 


we 49 . . Soft and porous, it can be used in the natural state without 
Gas y y orks, Ae M. CALLENDER & CO., 32 Pine Street. N.Y. City. any preparation, and it ensures perfect purification. 


The Chemistr of SPECIMENS oe ON APPLICATION. 
Their Construction and Arrangement, y 
Illuminating Gas. | VAN BAARDA & CO., 


And the Manufacture and By NoRTON H.HuMPH _——Prrice, $2.40. MINE OWNERS, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 Pings8t.,N.Y. crry | DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


Eighth Edition, Revised, with Notices of Recent Im- P A R S O N’ S e A R -B U R N F R 9 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for triai. No sale 
4. M. CALLENDER & CO.,, | unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


82 Pine St. N. ¥. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y 




















provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal. 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOF Ss. 





ee ome ty HANDBOOK. By Thos. Newbigging. 6th | HEAT A MODE OF MOTION. By John Tyndall. 


edition 
COX’S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1898, $5. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 
—— POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 

CHEMISTRY OF y encom GAS. By Norton H. 
Humphrys. $2.40 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1. Fuel and Ita Appli- 
cations, $5. Vol. II., Lighting, $4. 

IRONWORK: Practical Designing of Structural Lronwork. 
By H, Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. b 


shee ag 1 HANDBOOK ON GAS ENGINES, by G. Lieck- 


LIQUID FUEL FOR MECHANICAL AND >" met 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 


The above will be forwarded upon receipt of price. 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. No 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.O.D. 


A. M. 





$2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS, By D. A. 
Graham. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 
ILLUMINATING AND HEATINGGAS. By W. Barns. $1.50 


To oe MECHANICAL ENGINEERS. By H. 
ams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. §5 


GAS em wiggae yh LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


6 ene AND GAS FITTING. By W. P. Gerhard. 
cen 
PRACTICAL PLUMBING. By P. J. Davies. $3. 


CALLENDER & CO., 32iPine Street, New York. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
Teper AT, PHOTOMETRY, with Specie Application te 
lectric Lighting. By A. Palaz, Sc 


samme OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 

— TRANSMISSION OF ENERGY. By G. Kapp. 

~~ POCKETBOOK. By Monroe and Jauie- 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

oe 8 = eee! OF DYNAMOS AND MO- 


PRACTICAL GUIDE TO THE TESTING OF INSULA7TED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. BY 
John T. Sprague. $6. 


If sent by mail or express, postage or express chars 
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the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrK§: -E.. 


MINES, = 
WHARVES, = 
OFFICE, e 


Clarksburgh, Harrison Co., West Va. 
- Locust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, \ AGENTS BANGS & HORTON 
71 Broadway, N. Y. : 


60 Congress St., Boston. 











KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong. Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
: Columbus, Ind. 
Correspondence Soiicited. 














Do You Wish to Know | 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sivht. 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 











GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound. Orders may be sent to 


A.M. CALLENDER & CO., 32 Pine St., N.%. 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Otfice: 


Room 720, Reading Terminal Building, Phila., Pa. 


Rointsa of Shipment 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 








EpmuND H. McCUuLLouGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsyivania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this rn ey | its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 

















Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited: 


GAS OIL. 





26 Broadwav, New York Citv. 
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DAVIS & FARNUM MEG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Volcan Bldg., 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


BAXTER & YOUNG, 4- =: BOARDMAN, C.E., JAMES T. LYNN, 
CONTRACTING AND CONSULTING  CO"Sulting and Contracting Engineer. = Gas ENGINEER 


Particular attention given to Gas, Water and Electric | 


GAS ENGINEERS. | Plants. Long and successful experience CONTRACTOR, 


| with the problem and practice of 























iil ateli Cediint Neti nie Filtration for Public Water Supply.; Wayne Bank Building, - DETROIT. 
Artificial and Natural Gas Properties. BREVARD, N. C. 
OMPLETE CAS WORKS ERECTED: 


Artificial Maine Furnished ai en Geo, Shepard Page's Sons, Consulting E HOUGH, 
CORRESPONDENCE SOLICITED. CAS MACHINERY. onsu Ing ngineer 


OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH.|69 Wall Street, New York City. 374 FIFTH AVE., N. ¥ 


KENT Murray) Manufacturing Company, | 


Steel Gasholder Tanks, 


Sinace, Douste AND TRIPLE-LIFT GASHOLDERS 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS som. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 





CAS PROPERTIES PURCHASED. 























Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 
VALYES, Double Gate, Hub Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 
COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. ' 





KERR MURRAY MANUF ACTURING OU, 


ort “Wayne, Indiana, 
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| 8ARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
[ol Holder Tanks, | CONDENSERS. 



































ROOF FRAMES. Scrubbers, 
Girders. | Bench Castings. 

'E BrAMS OIL STORAGE TANKS 

: PURIFIERS. | Boilers. 


T PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


ih 





S, MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








BCE RPTTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Hl Mr. E. H. Yorke, New Haven, Conn., Dec. 1, 1898. 
, _ _, Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad.and safe-guiding precepts, which apply with equal force to one Company as to another. 
he 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining tothe management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


) Yours truly, (Signed) F. C. SHERMAN, Superintendent. 
je 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 


Compiled by E. H. YURKE. Price $1.00. Address 


A. M. CALLENDER & CoO., - No. 32 Pine Street, N. Y. Citv. 
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retvmma wont FR, D. WOOD & CO. “xe. 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF ® BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF PREIS AE. 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS, 


CUTLER’S PATENT FREEZING PREVENTER 

















(PATENTED.) For Gas Holder Cups. 
ST THE TAYLOR 
PURIFIERS, CONDENSERS. REVOLVING BOTTOM CAS PRODUCER. 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 








ISBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. F - 
FOUNDERS AND MACHINISTS. | 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. F 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. ~ 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF T 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. | 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lics & ° 


For Round, Oval, or “D” Retorts. _ 


ILLUMINATING GAS! FUEL GAS! Too Gas Companies. 


THE LOOMIS PROCESS).  keicicou car meanens cians 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., wader a ciated greamre,.“Gend for samapies.  « 
and Henry Disston’s Son's Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STR! “1 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Cc. aA. GEFRORER, 


BURDETT LOOMIS, = 8 Bartford, Conn. 248 N. Sth St, Phila, P" 
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H. RANSHAW, Prest. & Mangr. T. H. Bracn, Asst. Mangr. 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 





a — — 






Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


IRITER-CONLEY MFG. Co. 
GASHOLDERS, with or without Steel Tanks. 


; @ Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
= STEEL ROOFS and BUILDINGS. 

















PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

' GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 

No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


iS Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1899 DIRECTORY “1899 


CF AMERICAN GAS COMPANIES 


Price = - - - ~ - $85.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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<7 Fes, 1842 = Deily & Fowler, = 189 
a ag LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














: Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


R. FLOYD'S SONS, ““Gregon ‘iron “Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Reqenqentize and Half Regenerative Furnace Game. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila, 


, Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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Capacity of Holder, 500,000 C11.Ft. 
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BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


etn eee 


Jt 
> 4 
ie 

; 


3s 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER 
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from the Union Gas Light Company, of East New York. The contract was completed and the 


Holde: was in actual use in 90 days from receipt of order. 
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BINDER for the JOURNAL. WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


ALSO, ALL SIZES OF 














FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. 










Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, oto., eto 








































<3 MMOND es | oseeen ommge, ser 8 Ee Pee raaer 


bein rat a _EMAUS PIPE FOUNDRY. 


CO DONALDSON IRON COMPANY. EMAUS, Pé. 
a ee, — 


Price $1.00. pons 'S 4 VAI ATCO DO ae vil 
: A SP PAA S 
A. M. CALLENDER & CO., 32 Pine Street,N.Y. | \@ CLAS RAL sala oo 
4 a MANUFACTURERS OF 


— -——-GEYERALSALESOFTCE,— 2 BROMDWAY.” CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


, Valuation of Gas, Electricity Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 
) and Water Works 


FOR ASSESSMENT PURPOSES. POOLE ON FUELS. The Gas Engineer's 


ing SECOND EDITIO . 





















By THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING,, THE CALORIFIC POWE F 
, paver roel | rorrues. Laboratory Handbook. 
Lila, With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S. 
° 2 . S 
Price $2. For Sale by Price, 6S. For Sale by By JOHN HORNBY, F.I.C. Price, $2.50. 
A. M. CALLENDER & CoO., 


32 Pine Street, N.Y. City. A. M. CALLENDER &« CO., 32 Pine St., N.Y. Crty.| Ae MI. CALLENDER &« CO., 32 Prinz Sr., N. Y. Crry 








Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


,| THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
3 positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


CVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION, 


Correspondence Solicited. 
Slt West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. | ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO. 


ESTABLISHED 1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Gonsumers’, Station, Test and Experimental Meters, 


PREPAYMENT GAS METERS. 
7 , 


aa 





























ABSOLUTELY POSITIVE THE EQUAL 
IN OF 
REGISTRATION. GAS RANGES 
THE FOR 
CONSTRUCTION INCREASING CONSUMERS 
IS AND 
SIMPLE AND STRONG. GAS SALES. 
OHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 











THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








~m— Perfect” Gas Stoves —- 


MORE OLD METERS 


for Repairs have come to us this year than in the 
entire three yours previows. . . ... . 1. iw tee a 


WE HAVE A SEPARATE SHOP 


for Repair work, receive Meters of aJl makes, and employ 
a large force of men. Return all moderate sized lots 
of one hundred or under, in Ten days to two weeks, 


WORK GUARANTEED. 











KEYSTONE METER CoO., 
ROYERSFORD, PA. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














3 | when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


sf Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


& 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


| METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 



































FACTORY AT ERIE, PA. 








I 





THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


Soar METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 








Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watef 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate, Trial Orders Solicited, 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate wee! 4 ‘oa 



















id 


A 
~~ 








WHEN A GAS — 
—~MAN KNOWS 


THAT HIS 
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ITIPROVED LOWE WATER GAS APPARATUS 


Is completely put together in our shop before shipment, being Secre 
only dismantled sufficiently for transportation, he has an assurance, se 
not otherwise possible, that when it is re-erected in his works it will 
fit, and Look to Fit, and, most important, IS FIT. - 











bstr; 


WILLIAM HENRY WHITE, The Western Gas Construction Go., 


EASTERN ENGINEER, 1. T 


32 Pine St., New York, FORT WAYNE, INDIANA. 


